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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientitsts, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey, MS 421 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


SECOND ROW MOLECULAR ORBITAL CAL- 
CULATIONS. 5. A MINIMAL BASIS INDO 
FOR NA-CL, 

North Dakota State Univ., Fargo. Dept. of Chem- 


istry. 

M. S. Gordon, M. D. Bjorke, F. J. Marsh, and M. 
S. Korth. 

Water Resources Research Institute Completion 
Report, North Dakota State University, Fargo, 
January 1983. 9 p, 5 Fig, 18 Tab, 18 Ref. OWRT 
A-045-NDAK(2), 14-34-0001-7071. 


Descriptors: *Bonding, *Barriers, Theoretical anal- 
ysis, Model studies, *Sodium Chloride, *Molecular 
structure. 


An INDO method is developed for molecules con- 
taining Na-CL. Using only valence s and p orbitals, 
the parametrization is carried out in the spirit of 
the approach originally taken by Pople and co- 
workers. The reliability of the method is tested by 
calculating geometries, dipole moments, and inter- 
nal rotation barriers for approximately 100 mole- 
cules. The improvement in predictive ability rela- 
tive to previous parametrizations is considerable. 
Predicted geometries are nearly as good as those 
for STO3G. Dipole moments of molecules contain- 
ing Si and Cl are in excellent agreement with 
experiment, while for P and S the agreement is 
only fair. This simple parametrized model provides 
accurate results with little use of computer time 
and allow calculations of properties of dissolved 
constituents to be made . 

W83-03613 


2. WATER CYCLE 
2A. General 


CURRENTS IN SOUTH SAN FRANCISCO BAY, 
— Univ., Berkeley. Hydraulic Engineering 


For primary bibliographic entry see Field 5B. 
W83-03690 


WATER CONSERVATION 
WATER RECHARGE ON 
ISLAND, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 
ing. 

For primary bibliographic entry see Field 2F. 
W83-03703 


AND GROUND- 
EASTERN LONG 


A PARAMETRIC MODEL FOR PEAK FLOW 
PREDICTION IN UNGAGED EPHEMERAL 
WATERSHEDS, 

Nevada Univ. System, Reno. Desert Research Inst. 
A. D. Truschel, and M. E. Cam * 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249698, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Publication No 41083, July 1983. 108 p, 30 Fig, 9 
Tab, 46 Ref. 2 Append. OWRT B-122-NEV(1), 14- 
34-0001-0232. 


Descriptors: *Parametric hydrology, *Flood peak, 
*Ephemeral streams, Quasi-linear spatially-distrib- 
uted cell model, *Arid-zone hydrology, Watershed 
management, Oklahoma, Texas, Arizona, Storm 
runoff, Model studies. 


The prediction of peak flows from ungaged 
ephemeral watersheds is an important aspect of 
arid zone engineering hydrology. Sophisticated 
physically based models are currently available for 
the estimation of peak flows; however, these 
models can be difficult to use and generally require 
detailed information on watershed properties. 
Parametric runoff models, while lacking complex- 
ity, require large amounts of historical rainfall- 


runoff data for calibration, data that are unavail- 
able in ungaged watersheds. To overcome these 
difficulties, a physically based model of an ephem- 
eral watershed was used to generate synthetic cali- 
bration data. These data were then used to cali- 
brate a special type of parametric model, a quasi- 
linear spatially-distributed cell model. Prior to cali- 
bration, an optimum-sized unit area (cell size) was 
determined for the cell model. The calibration 
phase consisted of developing relations between 
the cell storage constants of the parametric model 
and combinations of the influential hydraulic pa- 
rameters of the physically based model. Since the 
latters’s parameters r tt measurable water- 
shed properties, the relations can then be used to 
apply the cell model directly to ungaged water- 
sheds. The calibration method was validated by 
cousin it to 53 storm runoff events from ephem- 
eral watersheds in Oklahoma, Texas and Arizona. 
Peak runoff rates predicted by the cell model 
showed poor correlation with actual rates. Pri 
reasons for the poor correlation can be attributed 
to the lack of spatially-distributed rainfall inputs, 
the failure to consider spatial variance in infiltra- 
tion properties during calibration and a failure to 
consider channel transmission losses explicitly in 
the cell model. 
W83-03778 


OCCURRENCE PROBABILITIES OF ANTE- 
CEDENT MOISTURE CONDITION CLASSES 
IN INDIANA, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

D. D. Gray, and C. B. Burke. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-253302, 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report No 159, June 1983. 97 p, 24 Fi 
23 Tab, 28 Ref, 3 Append. OWRT ‘A-060:INDO). 


Descriptors: *Antecedent moisture, Soil water, 
Rainfall infiltration, *Rainfall-runoff relationships, 
Excess rainfall, *Computer programs, Model stud- 
ies, *Indiana. 


Discrete Antecedent Moisture Condition (AMC) 
classes are the simplest means to account for the 
influence of initial watershed moisture on runoff. 
AMC classes are used to adjust the abstraction 
parameters in two widely used hydrologic models: 
the Soil Conservation ice Curve Number 
method and the Illinois Urban inage Area Sim- 
ulator computer program (ILLUDAS). In this 
report, a total of 258 years of daily weather obser- 
vations at 10 Indiana stations has been used to 
estimate the seasonal and monthly occurrence 
probabilities of the Curve Number and ILLUDAS 
AMC classes. Similar results can now be obtained 
for any location in Indiana by interpolation. This 
information will provide guidance to hydrologists 
who must postulate an AMC class for use in design 
calculations. The methodology of this study is 
explained and justified. A listing of the computer 
program used to analyze the data is included. 
Shortcomings of the present AMC criteria are 
discussed, and the results of certain possible modi- 
fications are presented. Cumulative Distribution 
Functions of 5-day antecedent rainfall are tabulat- 
ed so that future researchers can investigate alter- 
native criteria without having to reanalyze the 
original data. 

W83-03818 


RELATIONSHIPS AMONG PRECIPITATION, 
SNOWMELT, SUBSURFACE FLOW, GROUND- 
WATER RECHARGE, AND 
GENERATION IN THE CLEAR CREEK WA. 
TERSHED, SIERRA NEVADA, 
Nevada Univ. System, Reno. Desert Research Inst. 
R. L. Boone, M. E. Campana, and C. M. Skau. 
Available from the National 7 Technical Information 
Service, Springfield, VA 22161 as PB83-253344, 
Price codes: AO7 in paper copy, A01 in microfiche. 
Publication No 41084, July 1983. 113 p, 40 Fig, 6 
Tab, 94 Ref, 4 Append. A-089-NEV(1), 14-34- 
30. 


Descriptors: *Groundwater recharge, Hillslope 
hydrology, *Subsurface flow, *Snowmelt, Tensio- 
meters, Piezometers, Soil moisture, Soil tempera- 


ture, *Nevada, Clear Creek watershed, Sierra 
Nevada, Forest watersheds, *Surface-groundwater 
relations, *Precipitation. 


An understanding of — hydrologic processes 
in the forested watersheds of the Sierra Nevada is 
requisite to the quantification of water quality, 
groundwater recharge and streamflow generation. 
A field study utilizing a i d 
network, piezometers, psychrometers and flumes 
was biteed in 0 pestered Gat Chae Ghadk water: 
shed in the Carson Range of the Sierra Nevada. 
The investigation sought to examine the relation- 
ships among precipitation, 
recharge, subsurface flow and genera- 
tion during the fall of 1982 and the winter of 1983 
as well as provide a benchmark for future similar 
in the Sierra. No significant subsurface 
stormflow was observed during the study period, 
although this would undoubtedly contribute to 
streamflow during spring snowmelt season. Snow- 
melt at the a interface was absent 
during the winter, although soil thermal gradients 
were sufficient to prevent soil freezing. per- 
colation (potential groundwater sodiangeh, derived 
from the snowpack, occurred continuously during 
November through mid-Friday at two locations. 
Additional pulses of deep percolation from rain/ 
snow events in December and January were super- 
imposed over the existing downward flow field in 
the soil. The local groundwater system may also 
derive recharge from higher zones in the water- 
shed, where soils are thinner. The deeper portion 
of the groundwater system may be linked to a joint 
system in the study area. 
W83-03822 








AGRO-ECOLOGICAL REGIONS OF WESTERN 
RAJASTHAN, 


Central Arid Zone Research Inst., Jodhpur (India). 
Div. of Basic Resources Studies. 

A. K. Sen, and K. N. Gupta. 

Journal of Arid Environments, Vol 5, No 3, p 221- 
234, 1982. 6 Fig, 9 Tab, 21 Ref. 


Descriptors: *Arid lands, *Agricultural hydrology, 

*Mapping, Groundwater, Crop yields, Soil proper- 
ties, Topography, Semiarid Deserts, Cli- 
mates, Drainage, Rajasthan, *India. 


The agro-ecological regions of western Raj 

were classified and mapped. The quantitative rela- 
tionship between agricultural characteristics and 
environmental factors in the arid zone was deter- 
mined by close examination of three variables: 
topoclimatology, including local climate, topogra- 
phy, drainage, ground water and soils; cropping 
patterns, including the delineation of the area of 
one or a related group of crops; and agrode- 
mography. These variables were used to generate a 
variety of indices, which in turn formed the basis 
for subdivision of the area into agro-ecological 
zones. Based on the relationships between these 
indices, the region has been mapped into two 
macro- and four micro-agro-ecologi units. 
These mapping units are of homogeneous agricul- 
tural fitness. Finally, the characteristics and agri- 
cultural peculiarities of the regions as reflected by 
topoclimatology including soil, ground water, 
cropping pattern, crop yields, agrodemographic 
and agro-economic aspects are considered. (Baker- 


FRC) 
W83-03850 
2B. Precipitation 


ON THE ROLE OF LARGE SCALE ENERGE- 
TICS IN THE ONSET AND MAINTENANCE 
MONSOON--II: MOISTURE 


ET, 
Indian Inst. of Tech., New Delhi. Centre for At- 
mospheric and Fluids Sciences. 
U. C. Mohanty, S. K. Dube, and P. C. Sinha. 
Mausam, Vol 33, No 3, p 285-294, July , 1982. 6 
Fig, 7 Ref. 


Descriptors: *Monsoons, *Heat balance, *Hydro- 
meteorology, Rainfall, *India, Climatology, Mois- 
ture, Latent heat, Tropical regions, Precipitation, 
Potential rainfall. 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


The moisture and moist static energy budget over 
a large monsoon area from 20 degrees S to 40 
degrees N and 0 degrees E to 150 degrees E in 
May-July 1979 were studied with the help of a 
reliable, complete data set, which consisted of 
twice daily First GARP Global Experiment level 
IIIb analysis temperature, relative humidity, geo- 
tential and wind fields. The daily variation of 
latent heat energy increased from May 4 to June 5. 
The horizontal import and diabatic sink increased 
from June 3-6 and remained high until July 3. 
These characteristic indicators of monsoon activi- 
ties were evident 2 weeks before the onset of the 
monsoon over the Kerala coast and remained high 
during the active monsoon period. After July 5 
there was a net transport of moisture from the 
region, indicating a weakening of the monsoon 
about 10 days before the break monsoon prevailed 
(in 1979 on July 16). Daily variation in the mois- 
ture budget parameters were also reliable indica- 
tors of monsoon activity over India. The net moist 
static energy remained almost steady for the entire 
period. Daily variation of the moist static energy 
budget parameters did not show any trends. 
(Cassar-FRC 
W83-03786 


AN ANALYSIS OF MAURITIAN WINTER 
RAINFALL, 


Meteorological Service, Vacoas (Mauritius). 

B. M. R. Pathack. 

Mausam, Vol 33, No 3, p 361-372, July, 1982. 5 
Fig, 3 Tab, 15 Ref. 


Descriptors: *Rainfall distribution, *Seasonal vari- 
ation, *Tropical regions, *Mauritius, Statistical 
analysis, Spectral analysis, Precipitation. 


Long-term winter rainfall records (100 years) for 
the island of Mauritius were examined by statistical 
and spectral analysis. The cyclone-free months of 
June-August were considered. Drier areas were 
more variable in rainfall. Significant peaks of 10-13 
years were thought to be associated with the solar 
cycle. Less pronounced peaks were seen for 2, 3-4, 
and 16-20 year periods. Wet winters were recorded 
in 1885, 1909, 1926-27, 1939-40, 1951-54, 1961-62, 
and 1972. Dry winters were recorded in 1883-84, 
1886, 1902-03, 1915-16, 1921-23, 1942-48, and 1956- 
57. Data contained spectral peaks, but very few 
were significant. (Cassar-FRC) 

W83-03787 


HYDROMETEOROLOGICAL STUDY OF 
SEVERE RAINSTORMS OF NORTH BIHAR, 
Meteorological Office, Patna (India). 

A. K. Ghosh, and K. Prasad. 

Mausam, Vol 33, No 3, p 385-390, July, 1982. 4 
Fig, 2 Tab, 6 Ref. 


Descriptors: *Rainstorms, *Monsoons, *Hydrome- 
teorology, Bihar, *India, Ganges River, Rainfall 
distribution, Precipitation, Storms, Flood forecast- 
ing. 


A hydrometeorological analysis of severe rain- 
storms of the north Bihar region in India (Gandak, 
Burhi Bandak, Bagmati, Adhwara, and Kamala 
catchments, all draining into the Ganges River) 
shows that most severe storms occur in September. 
These rainstorms are mostly associated with mon- 
soon depressions and low pressure areas. During 
September the heavy rainfall centers lie mostly in 
front and to the right of the track of the pressure 
systems. The bearings of the heavy rain centers 
relative to storm tracks range from -45 degrees to 
+95 degrees. The distances of these centers from 
the center of the pressure systems range between 
110 and 520 km. (Cassar-FRC) 

W83-03788 


PROBABILIITY ANALYSIS OF SHORT 
PERIOD RAINFALL IN DRY FARMING 
TRACT IN INDIA, 

Meteorological Office, Poona (India). 

R. P. Sarker, B. C. Biswas, and N. N. Khambete. 
Mausam, Vol 33, No 3, p 269-284, July, 1982. 12 
Fig, 6 Tab, 8 Ref. 


Descriptors: *Dry farming, *Rainfall distribution, 
Precipitation, *India, Monsoons, Areal precipita- 
tion, Agriculture. 


Minimum assured rainfall has been calculated for 
robability levels from 10 to 90% for the dry 
ao, ba = 87 districts in 9 states. 
Rainfall, ann 400-1000 mm, is the limiting 
factor in ee The number of rainy days per 
year ranges from 19 to 61. Seven homogeneous 
rainfall zones were identified to help in effluent 
agricultural planning. In some regions a kharif 
crop is impractical, but prospects for rabi crops are 
fairly good. Monsoon activity is lowest throughout 
the entire dry farming tract during weeks 32 to 34. 
Kharif crop prospects are very good in a high 
rainfall belt i in ihe eastern part of the tract between 
18-23 degrees north latitude and east of 75 degrees 
longitude. Knowing the assured rainfall distribu- 
tion for the major areas, the specific crop r 
patterns for local areas can be further refin 
consideration of soil characteristics and prin std 
spiration demands. (Cassar-FRC) 
83-03800 


PATH OF A a IN A SEMI-INFINITE 
REGION WITH STREAMING MOTION 
ALONG A PLANE WALL BOUNDARY 
HAVING A SEMICIRCULAR BAY OR BULGE, 
Meteorological Office, Calcutta (India). 

For primary bibliographic entry see Field 2E. 
W83-03807 


2D. Evaporation and Transpiration 


WATER-USE PRODUCTION FUNCTIONS OF 
SELECTED AGRONOMIC CROPS IN NORTH- 
WESTERN NEW MEXICO, PHASE II, 

New Mexico State Univ., Las Cruces. Dept. of 
Agricultural Engineering. 

C. E. Kallsen, E. J. Gregory, and T. W. Sammis. 
New Mexico WRRI Report No 155, October 1982. 
130 p, 29 Fig, 43 Tab, 25 Ref, 7 Append. 


Descriptors: *Water use efficiency, *Soil-water- 
plant relationships, *Evapotranspiration, *Crop 
roduction, *Transpiration, Barley, Beans, Alfalfa, 
onomic yield, Evapotranspiration control, Eva- 
potranspiration potential, Seasonal variation, Irri- 
gation, *New Mexico. 


The water requirement for growth of spring 
barley, pinto beans, and alfalfa was investigated in 
northwestern New Mexico. Results strongly sug- 
gest that the level of nitrogen fertility does not 
alter the water-use efficiency (WUE) of spring 
barley when WUE is expressed as a function of 
transpiration. WUE may change, depending on 
irrigation scheduling, if WUE is expressed as a 
function of evapotranspiration. The difference is 
attributed to differential soil-water evaporation. 
Further evidence supports the hypothesis that a 
common function exists independent of season, 
with respect to a given crop, relating economic 
yield to transpiration. Crop coefficients based on 
various methods of calculating potential evapo- 
transpiration were found to vary as much as 50% 
between years due in part to the difference in the 
evaporation component of the measured evapo- 
transpiration. Although the study was unable to 
determine the effect of nitrogen fertility on pinto 
beans, the spring barley data suggest that nitrogen 
fertility does not affect the WUE when the effi- 
ciency is expressed as the weight of economic 
yield produced per depth of water transpired. The 
value of the potential evapotranspiration measure- 
ment for predicting the crop evapotranspiration 
requirement is seriously questioned by the date 
produced. Caution should be exercised in using 
crop coefficients to predict alfalfa, pinto beans, and 
spring barley seasonal or intraseasonal water re- 
quirements when the crops are grown under condi- 
tions requiring frequent light irrigation. (Garrison- 
Omniplan) 

W83-03560 


EVAPOTRANSPIRATION FROM HETEROGE- 

NEOUS MOUNTAIN MEADOWS, 

hy mm Univ., Laramie. Coll. of Agriculture. 
rrelli, and R.D. Burman. 


Available from the National Technical Information 
Service, Sprin; eld, VA 22161 as PB83-246397, 
Price codes: A03 in paper copy, A01 in microfiche. 
Water Resources Series No 86, Water Research 
Center, July 1982. 35 p, 2 Fig, 8 Tab, 1 App, 10 
Ref. OWRT A-026-WYO(1), 14-34-0001-9054. 


Descriptors: aie requirements, Crop produc- 
tion, Meadows, Return flow, *Evapotranspiration, 
Grasses, Lysimeters, *Little Laramie River Valley, 
*Wyoming *} *Blaney-Criddle method, Mountain 
meadows. 


The evapotranspiration rates of irrigated mountain 
meadow grasses were measured using non-wei 
ing lysimeters during the 1979 and 1980 growing 
seasons. The lysimeters were located in a line 
across the Little Laramie River Valley near Lara- 
mie, Wyoming. The 1967 version of the Blaney- 
Criddle method for estimating evapotranspiration 
was calibrated using the lysimeter data (USDA, 
SCS, 1967). Lysimeters 1, 2, 3, 8, and 9 were 
located in areas that were not irrigated. However 
the E sub t rates measured by lysimeters 2, 3, and 9 
were as great as E sub t rates measured by lysi- 
meters in the irrigated portion of the mountain 
meadows. The high water table in these non-irri- 
gated areas provided an extra source of water. The 
return flows from irrigated areas appeared to pro- 
vide the bulk of the groundwater. 

W83-03684 


A ‘MICRO-LYSIMTER’ METHOD FOR DE- 
TERMININ FROM BARE 
AND LABORATORY 


Illinois Univ. at Urbana-Champaign. Dept. of 

Agronomy. 

C. W. Boast, and T. M. Robertson. 

Soil Science Society of America Journal, Vol 46, 

bs ‘ p 689-696, July/August, 1982. 8 Fig, 1 Tab, 
ref. 


Descriptors: *Evaporation, *Measuring instru- 
ments, *Lysimeters, Soil moisture availability, Soil 
water, Water balance. 


A micro-lysimeter approach is developed which 
avoids some of the problems of perturbed lower 
boundary conditions and some of the problems 
inherent in the construction of large lysimeters. 
This new method estimates evaporation from soil 
and consists of pushing a thin-walled cylinder 76 
mm in diameter into field soil, removing the soil- 
filled cylinder from the field, closing the bottom to 
make it water-tight, determining the mass of the 
microlysimeter, replacing it in the field with its to 
surface even with the surrounding soil, leaving it 
exposed to environmental conditions for a period 
of time and redetermining its mass. Evaporation 
loss from the micro-lysimeter is the difference be- 
tween the two masses. The method requires very 
little equipment, although it is labor-intensive. 
Evaporation can be determined under circum- 
stances where traditional methods are impractical 
or impossible. For example micro-lysimeters can 
be used at a large number of locations for just a 
few days, where the cost of larger lysimeters 
would be prohibitive. Evaporation can be meas- 
ured as a fan ction of distance from a crop row, 
under conditions of partial cover and partial shad- 
ing, or in other situations for which the spatial 
resolution of traditional lysimeters is too large. 
(Baker-FRC) 

W83-03783 


2E. Streamflow and Runoff 


DIRECT MEASUREMENTS OF SECONDARY 
CURRENTS A’ MEANDER 


C. Thorne, J. Bathurst, and R 
Wasserwirtschaft, Vol 71, No ie 283-288, Octo- 
ber, 1981. 6 Fig, 1 Tab, 24 Ref. 


Descriptors: *Rivers, *Meanders, *Flow velocity, 
*Water currents, *Field tests, Natural flow, Water 
circulation, Flow, Flow discharge, Flow rates, 





Mathematical equations, Federal Republic of Ger- 
many. 


Field measurements of secondary and primary ve- 
locities at a river meander are presented. At a 
bend, these illustrate the existance of a main sec- 
ondary circulation cell which carries surface water 
towards the outer bank and bed water towards the 
inner bank. At the inflection plant between bends 
the data indicates that the main cell for the down- 
stream bend originates at the bed and develops 
upward, thereby displacing the relic main cell of 
the upstream bend. Measurements at different dis- 
charges indicate that secondary circulation has less 
effect on flow hydraulics at high discharges than at 
medium discharges. At bends, the secondary circu- 
lation distorts the distributions of velocity and 
boundary shear stress, particularly close to the 
outer bank. This must be taken into account in 
bank protection and river training schemes. (Au- 
thor’s abstract) 

W83-03525 


REGIONAL FLOOD FREQUENCY ANALYSIS 
FOR ALAS 

Alaska Univ., Fairbanks. Inst. of Water Resources. 
JER Janowicz, and D. L. Kane. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235531, 
Price codes: A03 in paper copy, A01 in microfiche. 
Completion Report IWR-105, March 1983. 44 p, 
16 Fig, 2 Tab, 39 Ref. OWRT A-071-ALAS(1), 14- 
34-0001-2101. 


Descriptors: *Peak flow, Modeling, *Flood fre- 
quency, *Ungaged watersheds, Hydrologic data, 
*Alaska, Regional analysis, Design flow. 


The objective was to develop a technique for 
determining peak design flows from ungaged wa- 
tersheds throughout the state. First, the state was 
divided into six hydrologic units based on physio- 
graphy, climate, and patterns of runoff. These 
were reduced to three hydrologic regions using 
multiple discriminate analysis. The lack of data in 
the northern and western parts of the state made it 
statistically impossible to separate out these hydro- 
logic areas. Four theoretical probability distribu- 
tions were fit to sample data reported by the U.S. 
Geological Survey, Water Resources Division. 
Only data with at least five years of record were 
used. Using the developed goodness of fit criteria, 
the 2-parameter log normal distribution was shown 
to fit the sample data better than the other meth- 
ods. From flood frequency analysis, regional enve- 
lope curves were developed for selected return 
periods. A similar exercise was carried out for 
maximum observed flows to give an indication of 
upper flood limits. Finally, dimensionless frequen- 
cy curves were developed for three hydrologic 
regions. These curves can be used to provide 
conservative estimates of flows for three hydrolo- 


& areas. 
83-03611 


A STUDY OF LOW FLOWS USING DATA 
FROM THE SEVERN AND TRENT CATCH- 
MENTS. PART II: FLOW FREQUENCY PRO- 
CEDURES, 

J. Pirt, and cM. Simpson. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 6, p 459-469, December, 
1982. 5 Fig, 4 Tab, 13 Ref. 


Descriptors: *Low flow, *River flow, *Drought, 
Flow characteristics, Severn River, Trent River, 
*United Kingdom, Streamflow forecasting, Flow 
frequency curves. 


Low flows in ungaged regions of the Severn and 
Trent catchments were estimated by preparing 
flow frequency curves from data from 11 gaging 
stations. Data fitted a Gumbel type 1 distribution. 
Zero flow for each catchment was obtained at a 
return period of about 200 years. The average of 
the annual series of the minimum weekly flows had 
a return period of 2.33 years. The return period of 
the minimum 7-day flows as determined from the 
distribution was 19-38 years, average 23 years. 
This minimum flow was experienced in the 
drought of 1976. Independent variables in a step- 


wise linear regression were a permeability index, 
ageological index, stream frequency, dry weather 
flow yield, surface deposit index, mean annual 
effective precipitation, average catchment altitude, 
and stream my Application of the flow frequen- 
cy curves to 6 other catchments showed that the 
method was more reliable than previous methods. 
(Cassar-FRC) 

W83-03656 


'YYLAND, 
Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


C. F. Tsai, and M. L. Wiley. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249672, 
Price codes: A06 in paper copy, A01 in microfiche. 
Water Resources Research Center Completion 
Report Univ. of Maryland, College Park, June 
1983. 90 p, 21 Fig, 10 Tab, 47 Ref. OWRT B-038- 
MD(1), 14-34-0001-0266. 


Descriptors: Piedmont streams, Hydraulic charac- 
teristics, volume flow, *Instream flow, Piedmont 
fishes, Species, Diversity, Fish abundance, Fish 
biomass, *Maryland, Fisheries, Low flow. 


Fishes in Piedmont streams of Maryland were cap- 
tured by electroshocker during low flow condi- 
tions to allow estimates to be made of minimum 
flow needed to sustain fish populations and com- 
munities. Hydraulic characteristics (area, width, 
depth, water velocity) were linearly correlated 
with volflo (volume flow). Diversity (H) of the 
fish community formed a hyperbolic function with 
volflo, the infection occurring near H = 1.03 and a 
volflo of 3 cfs (cubic feet per second). Both nu- 
merical abundance and biomass of fish per unit of 
volflo gave negative linear correlations with 
volflo. Total number of fish in a 400-ft stream 
section and volflo were curvilinearly related 
(second degree polynomial), with a peak of 734 
fish at 2.48 cfs volflo, but total weight of fish 
increased linearly with volflo, suggesting that 
above 2.48 cfs volflo that fish became less numer- 
ous but larger in size. Each species had minimum 
volflo requirements and this made it difficult to 
establish minimum volflo criteria that were suitable 
for all species. The number of species per unit of 
volflo increased to a maximum of 25 species at 3 
cfs volflo, which is close to 2.48 cfs, the value at 
which total abundance and species diversity were 
greatest and the species composition shifted from 
small headwater species to large river species. 
Therfore, 3 cfs volume flow (equivalent to a 
stream width of 13.9 feet at riffles and 17.8 feet at 
pools) may be considered as the minimum for 
fishes during low flow conditions in Piedmont 
streams of Maryland. 
W83-03776 


PATH OF A bs ary IN A SEMI-INFINITE 
REGION WITH STREAMING MOTION 
ALONG A PLANE WALL BOUNDARY 
HAVING A SEMICIRCULAR BAY OR BULGE, 
Meteorological Office, Calcutta (India). 


. C. Mandal. 
Mausam, Vol 31, No 1, p 101-110, January, 1980. 
14 Fig, 6 Ref. 


Descriptors: *Vortices, *Streamflow, *Mathemat- 
ical models, Model studies, Mathematical equa- 
tions, Eddies, Flow, Multiphase flow. 


An attempt is reported to study the motion of a 
vortex in a two dimensional steady flow in pres- 
=“ of a plane wall with a semi-circular bay or 
bom This problem has applications in both hy- 
rologic and atmospheric contexts. The technique 

of transformation has been used to study the prob- 
lem. The stagnation points determined from both 
the graphical and analytical methods have been 
found to agree with each other. The problems 
arising in the presence of more than one vortex can 
be solved by the method presented. Since this 
per deals with the motion of a vortex in a perfect 
uid and in a two-dimensional uniform stream, it 
has limitations when applied to natural atmospher- 
ic vortices, where a effect of friction ro the 
variation of strength of the vortex with height are 
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to be considered and where the stream in which it 
is embedded is not uniform, However, the orogra- 
bere effect on the motion of vortexes as found 

ere ag be helpful in practical cases. (Baker- 
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A SEVERE FLOOD IN LUNI BASIN, WEST- 
ERN RAJASTHAN DURING JULY 1979--A 
CASE STUDY, 

Central Arid Zone Research Inst., Jodhpur (India). 
—_ S. Vangani, P. C. Chatterji, and 

Mausam, Vol 33, No 3, p 377-384, July, 1982. 5 
Fig, 4 Tab, 5 Ref. 


Descriptors: *Flood data, *Monsoons, *Rainfall 
distribution, Rajasthan, Luni River, *India, Histor- 
ic floods, Flood spreading, Sediment transport. 


In July 1979 a flood devastating to agricultural 
fields, irrigation projects, and other property oc- 
curred in the Luni River basin, western Rajasthan, 
India. Several factors contributed to the severity of 
the flood. Heavy to very heavy monsoon rains 

i over the region from July 15 to 19, 
releasing 11.7 billion cu m of water and flooding 
20% of the 34,866 sq km basin. Heaviest rains were 
in the northeast where 700-900 mm of rain fell 
during the 5 days. The entire basin is composed of 
impervious rock formations underlying thin layers 
of alluvium (1-4 m). A peculiarity of this year 
system is its tendency for floods to expand and 
disappear rapidly with little bed scour. As a result, 
the river tributaries changed from widths of 40-747 
m preflood to 524-1362 m postflood. Sediments 
deposited were coarse sand and gravel, indicative 
of the torrential nature of the rainfall and short 
distance of sediment transport. (Cassar-FRC) 
W83-03808 


2F. Groundwater 


GROUNDWATER RESOURCES OF THE 
TEXAS RIO GRANDE BASIN, 

Texas Univ. at Austin. Dept. of Environmental 
Health Engineering. 

R. J. Charbeneau. 

Natural Resources Journal, Vol 22, No 4, p 957- 
971, October, 1982. 2 Fig, 3 Tab. 


Descriptors: *Water supply, *Water requirements, 
*Water demand, *Groundwater, *Groundwater 
management, Groundwater mining, Water supply 
development, Water resources development, Re- 
sources development, River basin development, 
Aquifers, Reservoirs, *Texas, Rio Grande. 


The groundwater resources of the Texas Rio 
Grande Basin are important as a water supply for 
domestic, municipal, manufacturing, power, 
mining, livestock, and irrigation purposes. Water 
supply is adequate to meet needs through the year 
2000. The spring flow from the Edwards-Trinity 
and Carrizo-Wilcox aquifers is regulated by the 
International Amistad and Falcon Reservoirs. 
These surface water supplies combined with pum- 
page for irrigation from the Rio Grande and the 
Gulf Coast Aquifer meet the neeeds of the lower 
basin. Groundwater shortage problems exist only 
in the El Paso-Ciudad Juarez area. Here mined 
‘oundwater is being replaced with saline water. 
The water supply in this area is uncertain in the 
year 2000. Texas, Mexico, and New Mexico must 
cooperate to see there is an adequate water supply 
in the future. (Small-FRC) 
W83-03503 


COMBINED MOVEMENT OF GROUND- 

WATERS AND MOISTURE OF THE ZONE OF 

AERATION, 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 

drogeologii i Inzhenerdoi Geologii, Moscow 

(USSR). 

V. V. Badov, and A. A. Kiselev. 

Water Resources (English Translation), Vol 9, No 

1, p 1-10, January-February, 1982. 5 mi 31 Ref. 
Translated from Vodnye Resursy, No 1, p 16-26, 

January-February, 1982. 
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Descriptors: *Groundwater movement, *Model 
studies, Mathematical equations, *Aeration zone, 
Aeration, Zones, Moisture profiles, *Soil moisture, 
*Soil water movement. 


A model is proposed which reflects the main hy- 
drodynamic characteristics of the combined move- 
ment of the groundwaters and moisture of the zone 
of aeration. A brief review is offered of the main 
developments and stages in development of con- 
cepts about the free surface movement of subsur- 
face waters. This review includes the Boussinesq 
equation, direct observations made of the forma- 
tion of the surface of depression of groundwaters, 
and the complications imposed by infiltration re- 
charge. An attempt was made to create a general- 
ized model of groundwater movement in the form 
of a system of equations in which the groundwater 
flow is described by the Boussinesq equation and 
moisture transport by the Richards equation. 
Merger of the models of the movement of ground- 
waters and moisture of the zone of aeration oc- 
curred as a result of the development of a funda- 
mentally different approach to the formulation and 
solution of problems of free-surface flow, that is, 
roblems of flow in a region bounded by an un- 
Goes surface of depression but free from the 
assumption of vertical averaging of the head. The 
ibilities of an analytic solution of the problem 
in such a formulation are limited by the conditions 
of steady flow in the presence of a sufficiently 
simple configuration of the region of movement. 
The solution of the plane profile problem of the 
combined movement of groundwaters and mois- 
ture of the zone of aeration gave rise to a new 
stage in the development of groundwater dynamics 
in that the components of the process were unified 
by a general diffusion-moisture model. (Baker- 
FRC 


) 
W83-03542 


AN IMPROVED UNDERSTANDING OF FLOW 
IN A LIMESTONE 


Birmingham Univ. (England). Dept. of Civil Engi- 


neering. 

K.R. Richens, E. J. Smith, and L. M. Tomlinson. 
Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 5, p 369-387, September, 
1982. 10 Fig, 1 Tab, 13 Ref. 


Descriptors: *Aquifer characteristics, *Model stud- 
ies, *Flow characteristics, Hydraulics, Fluid me- 
chanics, Mathematical studies, Limestone, *Eng- 
land, Southern Lincolnshire Limestone aquifer. 


A long-term study of the Southern Lincolnshire 
Limestone aquifer is described. An understanding 
of the flow processes within the aquifer was gained 
from an interplay between field evidence and a 
mathematical model of the aquifer. A drought oc- 
curring in 1976 followed by the very wet winter of 
1976-1977 provided valuable information, which 
means that the mathematical model can be used 
with confidence to predict aquifer behavior in 
times of high and low flows. Water balances for 
the confined region illustrate the interaction be- 
tween the various inflows and outflows. Particular 
features which have been important in the 10 year 
study for this aquifer include: transmissivity and 
storage coefficient that vary with saturated depth; 
rapid recharge via swallow holes to the confined 
region; recharge which is sometimes less than the 
potential value due to the inability of the aquifer to 
accept more water; springs which are functions of 
the groundwater head and are influenced by vary- 
ing transmissivities; and no net inflow of poor 
quality connate water from the east. The general 
approach used in this study is applicable to other 
aquifers in which the primary mechanism is that 
recharge occurs in the outcrop region and the 
water then moves down-dip to the confined 
region, where major abstraction occurs. However, 
each aquifer has its own individual features which 
can only be identified by a detailed field and math- 
ematical model study. (Baker-FRC) 

W83-03578 


INJECTION AND THERMAL __ BREAK- 
THROUGH IN FRACTURED GEOTHERMAL 
RESERVOIRS, 


California Univ., Berkeley. Lawrence Berkeley 
Lab. 


G. S. Bodvarsson, and C. F. Tsang. 

Journal of Geophysical Research, Vol 87, No B2, 
p 1031-1048, February 10, 1982. 30 Fig, 3 Tab, 44 
Ref. 


Descriptors: *Geothermal studies, *Injection wells, 
*Groundwater movement, Geologic fractures, 
Wells, Model studies, Heat flow, Thermal water, 
Fluid flow. 


Cold water injected into a fractured geothermal 
reservoir will advance along the fractures, gradual- 
ly extract heat from the adjacent rock matrix, and 
eventually arrive at the production wells, possibly 
reducing energy output due to decreasing fluid 
enthalpies. To predict this possibility, a model was 
developed for an injection well fully penetrating a 
fractured geothermal reservoir containing equally 
spaced horizontal fractures. A constant tempera- 
ture liquid water is injected into the fractures; the 
rock matrix is assumed to be impermeable, and the 
effect of heat conduction on the cold water ad- 
vancing along the fractures is observed. Type 
curves were generated for determining the appro- 
priate flow rates and locations of the injection 
wells in designing injection/production systems. 
Temperature contour maps were developed to esti- 
mate the amount of energy recoverable from the 
geothermal system, based on a given injection/ 
production scheme. Two simple numerical exam- 
ples using a hypothetical doublet and the Cerro 
Prieto geological model are given. Calculations 
indicate that at typical injection rates in this model 
the thermal front will have advanced only 240 m 
away from the injection well after 30 yr of injec- 
tion. The estimate is independent of fractures in the 
reservoirs. (Cassar-FRC) 
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STUDIES IN DYE-TRACING TECHNIQUES 
AND KARST HYDROGEOLOGY, 

Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 5B. 
W83-03599 


ESTIMATING MIXING IN AQUIFERS BY 
TEMPERATURE DISTRIBUTION, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

E. S. Simpson, and D. M. McEligot. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235473, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Water Resources Center Completion Report, 
Tucson, June 1983. 12 p, 2 Fig, 1 Tab, 7 Ref. 
OWRT A-060-ARIZ(1), 14-31-0001-5003. 


Descriptors: Groundwater, *Groundwater disper- 
sion, *Groundwater temperature, Tucson Basin 
aquifer, *Arizona, *Aquifer, Mixing, *Temperature 
distribution, Transverse dispersion. 


The upper portion of the Tucson Basin aquifer 
consists of highly transmissive alluvial deposits. 
Using available measurements of the local geother- 
mal heat flux and a conservative estimate of the 
coefficient of thermal conductivity of.a saturated 
alluvium, it is found that the calculated tempera- 
ture gradient due to conduction is nearly twice 
steeper than the actual temperature gradient meas- 
ured in wells. Based on the hypothesis that the 
difference results from convection by random ver- 
tical components of average horizontal ground- 
water velocity, a relationship is developed, using 
reasoning similar to a development of Reynolds’ 
analogy applied to convective heat transfer in tur- 
bulent nonporous flow, that relates random veloci- 
ties in groundwater flow to convective heat trans- 
port. It is further assumed that this convective 
component for heat transport is related to the 
transverse (vertical) mixing characteristic of the 
aquifer for the transport of dissolved species. Ac- 
cording to the method developed in this paper, the 
coefficient of transverse dispersion in the Tucson 
aquifer is on the order of 400 cm super 2 /day. 
Assuming a typical seepage velocity of 24 cm/day, 
the transverse dispersity is 16 cm. 

W83-03605 


GEOPHYSICAL MAPPING TECHNIQUES 
FOR GROUNDWATER AVAILABILITY, CEN- 
TRAL PIEDMONT PROVINCE, NORTH 
CAROLINA, 

Guilford Coll., Greensboro, NC. Dept. of Geology 
and Earth Sciences. 

For primary bibliographic entry see Field 3B. 
W83-03612 


SOURCE PROTECTION - AN OUNCE OF PRE- 
VENTION, 


Dufresne-Henry, Inc., North Springfield, VT. 
Solid Waste Dept. 

For primary bibliographic entry see Field 5G. 
W83-03627 


MEASUREMENT, PREDICTION, AND 
HAZARD EVALUATION OF EARTH FISSUR- 
ING AND SUBSIDENCE DUE TO GROUND- 
WATER OVERDRAFT, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

S. N. Davis. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243071, 
Price codes: A04 in paper copy, A01 in microfiche. 
Water Resources Research Center Completion 
Report, Tucson, Ariz., June 1983. 44 p, 12 Fig, 29 
Ref. B-092-ARIZ(1), 14-34-0001-0258. 


Descriptors: *Geologic fractures, *Subsidence, 
Groundwater, Overdraft, Groundwater pollution, 
Prediction, *Arizona, *Fissures, Hazard evalua- 
tion, Gullies. 


Earth fissuring associated with subsidence which, 
in turn, is induced by over-extraction of ground 
water was studied at several localities in central 
and southeastern Arizona. Work included detailed 
mapping of fissures and associated gullies, precise 
measurements of changes of apertures of fissures, 
runoff Sor ges ae by fissures, randon emissions 
associated with areas of fissuring and subsidence, 
and gravity anomalies related to fissuring. The 
most basic hydrogeologic controls of fissure devel- 
opment appear to be a combination of differntial 
compaction of alluvium overlying bedrock irregu- 
larities and the desiccation of sediments. The loca- 
tions of larger fissures which are elongate are 
determined by bedrock configurations. Fissures 
having polygonal patterns are probably caused in 
most places by dessiccation. The desiccation is 
induced by natural climatic fluctuations as well as 
by the lowering of ground-water levels. Of the 
various study techniques used, the most informa- 
tion was obtained from runoff, erosion, and sedi- 
mentation measurements. Based on the volume of 
sediment washed into fissures, total depths of fis- 
sures of between 50 and 100 meters appear 
common. Gullies which feed water into earth fis- 
sures develop rapidly in response to only one or 
two runoff events. These side gullies together with 
the erosion-enlarged fissures present major hazards 
to range stock and vehicular traffic on roads and 
railroads which cross the fissures. 

W83-03668 


MINERALOGICAL MODEL OF THE FLORI- 
DAN AQUIFER IN THE SOUTHWEST FLOR- 
IDA WATER MANAGEMENT DISTRICT, 
= Water Resources Research Center, Gaines- 
ville. 

A. F. Randazzo. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243097, 
Price codes: ‘A04 in paper copy, AO1 in microfiche. 
Publication No 68, May 1983. 48 p, 14 Fig, 2 Tab, 
74 Ref. OWRT B-042-FLA(1), 14-34-0001-0214. 


Descriptors: *Groundwater movement, Porosity, 
Permeability, Groundwater resources, Aquifer 
management, Limestones, Petrography, Water 
management, *Aquifers, *Mineralogy, *Diagnesis, 
*Florida, Geochemistry, Dolomite, Floridan 
aquifer. 


Distribution of geological and hydrochemical pa- 
rameters in cores and wells penetrating the Flori- 
dan aquifer along the west coast of peninsular 





Florida is related to the occurrence of dolomite. 
Trace element analyses of the cores indicate corre- 
lations between strontium and sodium concentra- 
tions and the particular carbonate phase. Chloride, 
sulfate, and conductivity values indicate the posi- 
tion and extent of the freshwater-saltwater inter- 
face. Thick sequences of carbonate rocks in west- 
ern peninsula Florida have been dolomitized in the 
freshwater-saltwater mixing zone. A multivariate 
computer analyses revealed several trends of envi- 
ronment of deposition or grag Energy levels 
and faunal diversities helped to reconstruct the 
paleoenvironments of these Tertiary carbonate 
rocks which were coordinated with the strati- 
graphy of the study area. Correlations between the 
occurrence of dolomite and specific stratigraphic 
formations suggest that dolomitization was rock- 
selective. Evidence of continuous formation of do- 
lomite indicates that the process is actively occur- 
ring. The nature and distribution of dolomite has 
affected porosity. Mineral dissolution and replace- 
ment affects groundwater movement. Understand- 
ing these interactions will aid hydrologists to in- 
ventory more precisely present-day water supplies 
and to achieve more efficient water management 
by integrating the mineralogical model with hy- 
drologic data. 

W83-03670 


A FINITE ELEMENT MODEL TO PREDICT 
THE FLOW OF UNDERGROUND CONTAMI- 
NANTS DUE TO LEAKAGE OF CHEMICAL 
AND/OR RADIOACTIVE MATERIAL FROM A 
BURIED CONTAINMENT, 

Clemson Univ., SC. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W83-03672 


WATER BALANCE OF THE PEARL HARBOR- 
HONOLULU BASIN, HAWAII, 1946-1975, 
Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

For primary bibliographic entry see Field 4B. 
W83-03673 


STABLE ISOTOPIC INVESTIGATION OF THE 
GROUND WATER QUALITY AND TRANS- 
PORT SYSTEMS IN THE SAFFORD VALLEY, 
ARIZONA, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2K. 
W83-03674 


WATER CONSERVATION 
WATER RECHARGE ON 
ISLAND 


AND GROUND- 
EASTERN LONG 


New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 

T. S. Steenhuis, C. Jackson, S. Kung, W. H. 
Brutsaert, and S. V. Cary. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246520, 
Price codes: A03 in paper copy, A01 in microfiche. 
Center for Environmental Research Completion 
Report, Ithaca, NY, June 1983. 39 p, 9 Fig, 6 Tab, 
28 Ref. OWRT B-099-NY(1), 14-34-0001-0236. 


Descriptors: *Recharge, *Hydrologic budget, 
*Evaporation, *Evapotranspiration, *Long Island, 
*Hydrologic cycle, *Groundwater recharge, *Va- 
dosewater, *Unsaturated flow, Estimating, Heat 
budget, Heat balance, Meteorology, Soil water, 
*New York, *Water conservation. 


Two methods were tested for their suitability to 
provide improved estimates of recharge in eastern 
Long Island: measuring recharge with a direct 
application of Darcy’s Law, and calculating re- 
aaa from the hydrologic budget equation with 
evaporation computed from micrometeorologic 
data. It was found that the recharge figure, now in 
ae use, of 50% of the annul precipitation is a 
long-term average at best. Our measurements of 
recharge performed over a three-year period 
showed that the vertical flux past the 1 m depth 
was strongly dependent on both time of year and 
precipitation amount. In late fall, winter and early 


spring a high percentage of precipitation became 
recharge. During the summer months there was a 
small net upward movement of water past the 1m 
depth; precipitation did not contribute to the 
annual recharge. It may be concluded from our 
measurements that in order to estimate recharge 
— attention should be given to precipitation 

uring the winter months. A better estimate for 
annual recharge than the current 50% of annual 
precipitation might be to take approximately 
90%of the precipitation from Octo 15 until 
May 15. The two methods used for estimating 
recharge were labor intensive and required experi- 
enced technicians. Currently, one method cannot 
be recommended above the other. Both methods 
give a good estimate during the year except for the 
winter. More research is needed to determine why 
both methods deviated during the winter. 
W83-03703 


IUM-226 AND RADON-222 
IN GROUND WATER 
MINING AND MANU 


‘ACILITY 
THE HYDROGEOLOGIC CHARA( 


OF THE AREA, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5B. 
W83-03714 


GROUND WATER YIELDS AND AVAILABIL- 
ITY IN FRACTURED CRYST. ROCKS, 
WAKE COUNTY, NORTH CAROLINA, 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

T. M. Wilson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248351, 
Price codes: AOS in paper copy, A01 in microfiche. 
M.S. Thesis, 1982. 89 p, 7 Fig, 8 Tab, 32 Ref, 6 
Maps. OWRT A-120-NC, 14-34-0001-1135. 


Descriptors: *Groundwater, *Geohydrology, 
*Groundwater availability, *Well yield, Specific 
capacity, Crystalline rocks, Aquifers, Petrology, 
Geologic fractures, Topography, Groundwater po- 
tential, Groundwater movement, Low flow, 
Streams, Base flow, Recharge, Well data, Well 
hydraulics, Pumping tests, *North Carolina, Wake 
County. 


The research investigates the effect of hydrogeolo- 
gic factors on well yields and the distribution of 
ground water resources in the fractured crystalline 
rock aquifers of Wake County, N.C. The charac- 
teristics of the fracture system are the most impor- 
tant factors affecting well yield. Lithology is the 
second most significant variable affecting yield. 
Topography and saprolite thickness ap to be 
more significant to well yields than wellsite eleva- 
tion or distance of well to nearest draw. Mean 
yields ranged from 45 gpm for wells located in the 
injected gneiss and schist to 21 gpm for wells 
located in the injected mica and hornblende gneiss 
and schist. Unlike most porous, granular aquifers, 
well yield and specific capacity in fractured crys- 
talline rocks decrease with well depth. A multiple 
linear regression analysis failed to account for a 
significant amount of the variation in specific ca- 
pacity. This failure is believed to be caused primar- 
ily by the exclusion of a measure of wellsite frac- 
ture characteristics from the model. Several indi- 
rect methods were studied to characterize the frac- 
ture systems. The Jenkins and Prentice (1982) 
equation of linear flow appears to be an appropri- 
ate method for determining characteristics of a 
fractured crystalline aquifer. Low flow stream 
characteristics can also be used to indirectly locate 
intensely fractured areas and determine relative 
‘ound water availability. 
83-03733 


CALCULATIONS OF SEEPAGE LOSSES OF 
WATER BODIES UNDER THE EFFECT OF IN- 
FILTRATION INTAKES, 

Central Scientific-Research Inst. of Multipurpose 
Use of Water Resources (USSR). 

V. A. Zlotnik, and M. G. Murashko. 

Water Resources (English Translation), Vol 9, No 
2, p 172-176, March-April, 1982. 1 Fig, 1 Tab, 9 
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Ref. Translated from Vodnye Resursy, No 2, p 83- 
88, March-April, 1982. 


Descriptors: *Seepage loss, *Aquifers, *Infiltra- 
tion, Safe yield, Mathematical equations, Math- 
ematical studies, Water storage, Wastewater stor- 
age. 


Intense and poe exploitation of ground- 
waters leads to the formation of cones of depres- 
sion having a considerable area. Recharge of water 
bodies in the presence of a hydraulic connection 
with aquifers is reduced or replaced by discharge. 
When estimating the safe yield of infiltration 
(bank) intakes it is ni to calculate seepage 
losses and the drop in the level of surface water 
bodies, which are determined by the groundwater 
seepage regime in the zone adjacent to the water 
body, shape of the water bodies in plan, character 
of their incision into the exploited bed, degree of 
siltation of the bottom and banks, and location of 
the tapping structures. Analogous calculations are 
necessary when designing infiltration basins and 
vertical drainage for protecting groundwaters from 
pollution in the case of spills from industrial 
wastewater and sludge storage points. Fully pene- 
trating water bodies having a good hydraulic con- 
nection with aquifers are a prevalent type. A 
method is given for calculating seepage losses and 
drop of the water level in round water bodies 
when estimating the safe yield of groundwaters for 
infiltration intakes. (Baker-FRC) 
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NUMERICAL MODELING OF GROUND- 
WATER FLOW PROCESSES, 

Leningrad Mining Inst. (USSR). 

E. A. Lomakin, and V. A. Mironenko. 

Water Resources (English Translation), Vol 9, No 
2, p 149-157, March-April, 1982. 6 Fig, 30 Ref. 
Translated from Vodnye Resursy, No 2, p 53-63, 
March-April, 1982. 


Descriptors: *Groundwater movement, *Model 
studies, Computers, Mathematical models, 
Groundwater, Flow, Groundwater management, 
Water supply. 


At present, modeling of groundwater flow proc- 
esses on analog computers is used as an effective 
method of solving various problems, mainly of a 
predictive character. A review of current reports 
indicates an urgent need for developing definite, 
sufficiently standard criteria which permit an eval- 
uation of various methods and schemes of math- 
ematical modeling of groundwater flow problems. 
Such criteria based on a theoretical study of the 
problem and comprehensive analysis of test materi- 
al should at the same time reflect the specific 
characteristics of groundwater flow problems. An 
effective method of mathematical modeling should 
be viewed in terms of the subjective factors of the 
simplicity and physical tangibility of the mathemat- 
ical bases of the method, the availability of techni- 
cal means of realizing the method, and universal- 
ity. Also of significance are stability, optimality, 
possibility of realization and reliability. At present 
the most promising direction of mathematical mod- 
eling of groundwater flow processes should be 
associated with the wide introduction of numerical 
methods. One of the most efficient methods for 
solving linear groundwater flow problems is the 
alternating direction implicit method in its integro- 
balance modification. However, a con- 
ditions of reliability in the practical realization of 
this method it is necessary to introduce certain 
constraints on the selection of the time step, which 
are approximately reflected, for example, by the 
criterion that the number of time intervals is great- 
er than 5 times K, where K is equal to the pressure 
capacity times the time step divided by the square 
of the space step. (Baker-FRC) 

W83-03771 


2G. Water In Soils 


COMBINED MOVEMENT OF GROUND- 
WATERS AND MOISTURE OF THE ZONE OF 
AERATION, 
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Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drogeologii i Inzhenerdoi Geologii, Moscow 
(USSR). 

For primary bibliographic entry see Field 2F. 
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PREDICTING INFILTRATION AND SURFACE 
RUNOFF FROM RECONSTRUCTED SPOILS 
AND SOILS, 

Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 4C. 
W83-03610 


TWO-DIMENSIONAL EXPONENTIAL INFIL- 
TRATION EQUATIONS, 

Y. S. Fok, S. O. Chung, and C. C. K. Liu. 

Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No IR4, p 231-241, December, 
1982. 5 Fig, 3 Tab, 13 Ref. 


Descriptors: *Infiltration rate, *Wetting, *Irriga- 
tion design, Soil water, Irrigation systems, Soil 
moisture, Equations. 


Physical two-dimensional infiltration, important in 
the design of furrow and drip irrigation systems, 
was expressed in exponential form by using the 
vertical and horizontal one-dimensional infiltration 
equation. It was also assumed that the loci of the 
wetting patterns for the two-dimensional infiltra- 
tion are half-ellipses. The equations were evaluated 
using the soil box method at two soil moisture 
levels, dry and wetter, using clay loams. For the 
dry soil moisture level the calculated and observed 
infiltration rates were in good agreement, within 
11%. However, at the wetter soil moisture level 
the predicted infiltration rates were up to 56% less 
than observed rates during the first 150 min of 
infiltration time and up to 14% more during the 
150-330 min period. Considering the small arithe- 
matic differences between computed and observed 
accumulative infiltration rates the two values 
agreed well. Discrepancies were attributed to as- 
sumptions made in derivation of the equations, 
namely, anisotropy and a reduction in vertical hy- 
draulic conductivity with respect to horizontal 
conductivity. (Cassar-FRC) 

W83-03663 


DISPOSAL OF HOUSEHOLD WASTEWATER 
IN SOILS OF HIGH STONE CONTENT, 
Arkansas Univ., Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 5D. 
W83-03679 


MOVEMENT OF BACTERIA THROUGH MA- 
CROPORES TO GROUND WATER, 

Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 5B. 
W83-03705 


A REVIEW OF THE USE OF DYES AS SOIL 

WATER TRACERS, 

Soil and Irrigation Research Inst., Pretoria (South 

Africa). Dept. of Agriculture and Fisheries. 

M. J. McLaughlin. 

i SA, Vol 8, No 4, p 196-201, 1982. 5 Fig, 43 
ef. 


Descriptors: *Soil water, *Tracers, Environmental 
tracers, Flow, *Dye release, Dyes, Chemical prop- 
erties, Chemical interference, Adsorption, Sulfon- 
ates, Fluorometry, *Reviews. 


The suitability of dyes as soil water tracers is 
discussed in the light of recent findings. Non- 
fluorescent dyes are suitable for some applications 
because they are relatively stable in soil and are 
inexpensive to use. Fluorescent dyes have the ad- 
vantage that they are detectable at lower concen- 
trations, but different dyes vary in their susceptabi- 
lity to environmental conditions. No one dye is 
suitable for all applications. Also, because most of 
the dyes studied are large molecules, they will be 
adsorbed to a certain extent by all soils, even if 


electrostatically uncharged. Although these ad- 
sorbed dyes can indicate pathways of flow, they 
provide little information of the distribution and 
residence time of water in soil. As yet no dyes 
have been developed which follow exactly the 
movement of water in soil. It appears that tracer 
dyes which perform well as water tracers 

more than one sulfonic acid group, an observation 
which holds for both fluorescent and non-fluores- 
cent dye types. Compared to other types of tracers 
such as salts, radioisotopes and biological tracers, 
tracer dyes appear to offer great potential for 
simultaneously relating solute distribution in soils 
to soil physical and morphological characteristics. 
Parts of the profile active in water movement can 
be identified without destroying soil structure, 
thereby enabling valuable soil physical information 
to be obtained simultaneously with tracer distribu- 
tion data. (Baker-FRC) 

W83-03736 


HYDRODYNAMIC DISPERSION INVOLVING 
CATIONIC ADSORPTION DURING UNSATU- 
RATED, TRANSIENT WATER FLOW IN SOIL, 
Guelph Univ. (Ontario). Dept. of Land Resource 
Science. 

K. B. Laryea, D. E. Elrick, and M. J. L. Robin. 
Soil Science Society of America Journal, Vol 46, 
No “Pp 667-671, July/August, 1982. 4 Fig, 1 Tab, 
12 Ref. 


Descriptors: *Soil water, Flow, *Solute transport, 
*Potassium chloride, Chlorides, Salts, Soil proper- 
ties, Leaching, Infiltration, Permeability, *Tran- 
sient flow, *Dispersion. 


The movement of potassium chloride during the 
horizontal infiltration of a KCl solution into a 
semi-infinite soil column of constant initial volu- 
metric moisture content and constant initial salt 
concentration is described. The soil had been 
Ca2+ saturated and washed free of salts. The 
exchange process involved is assumed to be instan- 
taneous and is described by a nonlinear adsorption 
isotherm. The relevant equations are solved for the 
apparent longitudinal dispersion coefficient using a 
computer program written in system/360 CSMP. 
Experiments performed with a clay loam soil indi- 
cate that an apparent longitudinal dispersion func- 
tion for solutes which interact with the soil matrix 
may be described by the conventional dispersion 
equation if it is assumed that because of the usually 
very low flow velocities in natural soils, the disper- 
sion coefficient is effectively velocity independent. 
(Baker-FRC) 
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PERCHED WATER TABLES ON HILLSIDES 

IN WESTERN OREGON: II. PREFERENTIAL 

DOWNSLOPE MOVEMENT OF WATER AND 

ANIONS, 

Oregon State Univ., Corvallis. Agricultural Ex- 

periment Station. 

D. P. Hammermeister, G. F. Kling, and J. A. 

Vomocil. 

Soil Science Society of America Journal, Vol 46, 

a dg 819-826, July/August, 1982. 2 Fig, 4 Tab, 
ef. 


Descriptors: *Perched water table, *Pores, *Per- 
meability, Macropores, Interstitial water, Soil solu- 
tion, Anions, Pore velocity, Soil chemistry, Envi- 
ronmental tracers, *Oregon. 


Data concerning the movement and halide tracer 
ions in sloping perched water tables are presented. 
Halide ion tracers were introduced into line 
sources at each site of the study during at least two 
rainstorms in the winter of 1976. Evidence indi- 
cates that preferential flow occurred at experimen- 
tal sites on three hillsides on the border of the 
Willamette Valley in western Oregon. During 
saturated flow the very high maximum rates of 
halide ion movement coupled with both the high 
concentrations of halide anions when first detected 
and the rapid movement of anions in directions not 
predicted from hydraulic gradients and pore veloc- 
ity vectors op that water and solute flow 
fete rsagmin through large continuous voids. The 

ighly variable pattern of anion movement during 
saturated flow also points to the preferential nature 


of water and solute flow. The voids apparently 
interconnect the A, B, and C horizons and lower 
depths. The results of experiments conducted in 
several unsaturated soils during heavy rainfall indi- 
cate that preferential flow may occur through con- 
tinuous macropores, even though the surrounding 
soil mass is unsaturated. Finally, dye experiments 
showed a variety of channels and cracks which 
preferentially conduct dye and water. These con- 
tinuous macropores ranged in size from about 10 
cm down to several tenths of a millimeter. These 
voids include rodent holes, channels around living 
roots, crotovinas, cracks between soil peds, and 
cracks in the underlying lithic and paralithic rocks. 
(Baker-FRC) 

W83-03751 


MEASURING THE HYDRAULIC CONDUC- 
TIVITY OF SOIL HORIZONS WITH CON- 
TINUOUS MACROPORES, 
Stichting voor Bodemkartering, 
(Netherlands). 

J. Bouma. 

Soil Science Society of America Journal, Vol 46, 
No 2, p 438-441, March/April, 1982. 2 Fig, 17 Ref. 


Wageningen 


Descriptors: *Hydraulic conductivity, *Soil water, 
Permeability, Infiltration, Unsaturated flow, Satu- 
rated flow, *Macropores, Porosity, Soil character- 
istics, *Netherlands, Soil horizons. 


Field data for two soils in the Netherlands were 
used to study problems arising when interpreting 
K measurements for saturated soil horizons with 
continuous macropores. The problems studied 
were, first, that measured fluxes in a particular soil 
horizon have different values when the horizon is 
considered separately or when it is attached to 
either the underlying or to both the underlying and 
overlying horizons; and secondly, the fact that 
fluxes have a wide range of values at saturation, 
even when measured in one sample within a limit- 
ed _— of time, when infiltration occurs through 
different light surface crusts. The range of fluxes 
noted was particularly large for the B21g horizon, 
which has large vertical worm channels. They 
conduct much water when they are continous 
throughout the sample in detached columns. Very 
light crusts do not induce unsaturated conditions in 
the subcrust soil. The various examples considered 
illustrate that flow of water through bi-porous 
media is difficult to characterize. If feasible, the 
flow system through the macropores should be 
separated from the one through the soil matrix. 
Distinction of a K-sat value for the entire soil, 
including the macropores, and a K-sat for only the 
matrix can be helpful for describing the flow 
system. Of course the concept of K-unsat remains 
unchanged in terms of a flux at negative pressure 
heads in the soil matrix. (Baker-FRC) 

W83-03754 


HEAVY WATER TRACING OF SOIL-WATER 
TRANSFERS UNDER IRRIGATION, 

CEA Centre d’Etudes Nucleaires de Cadarache, 
Saint-Paul-les-Durance (France). Service de 
Radio-Agronomie. 

P. Moutonnet, and P. Couchat. 

Soil Science Society of America Journal, Vol 46, 
No 2, p 435-438, March/April, 1982. 6 Fig, 6 Ref. 


Descriptors: *Irrigation, *Soil water, Permeability, 
Infiltration, Irrigation programs, Crop yield, Fer- 
tilization, Solute transport, Corn. 


A laboratory study is reported in which the move- 
ment of an added pulse of deuterated water was 
monitored in a soil column containing maize. 
Water inputs were automatically controlled by an 
irrigation device based on soil-water potential 
measurements made at two different depths in the 
root zone. The results were analyzed from the 
standpoint of normal and heavy water balances 
and of water transfers in soil. Based on the findings 
of two consecutive experiments, water and heavy 
water balance and water transfer analysis, the 
system was found to provide fully satisfactory 
irrigation. Deuterated water labeling, moreover, 
proved to be an effective technique for evaluating 
root uptake in a soil horizon. Molecular diffusion 





of deuterium in the soil solution was negligible 
— the oe gem: time period, and the gravita- 

pre pea tial results in a downward displace- 
ment of the labeled water pulse. (Baker-FRC) 
W83-03755 


PERCHED WATER TABLES ON HILLSIDES 
IN WESTERN OREGON: I. SOME FACTORS 
DEVELOPMENT 


AND 
LONGEVITY, 
Oregon State Univ., Corvallis. Agricultural Ex- 


BP ie Station. 
P. Hammermeister, G. F. Kling, and J. A. 


omocil. 
Sal Science Society of America Journal, Vol 46, 
No 4, P 811-818, July/August, 1982. 4 Fig, 6 Tab, 
19 Ref. 


Descriptors: *Perched water table, *Permeability 
coefficient, *Soil water potential, Pressure, Water 
table, Perched water, Runoff, Oregon, Rainfall- 
runoff relationships, *Oregon. 


Some factors affecting the development and lon- 
evity of perched water tables in response to rain- 
fall are examined. Study plots were located on 
hillsides on the edge of the Willamette Valley in 
western Oregon. Plots of soil water pressure po- 
tentials and rainfall vs time for sites in — 
convex — positions on two hillsides show 
impermeable regions of rock are more effective in 
creating and maintaining zones of saturation. Plots 
of soil water pressure potentials and rainfall vs 
time and the calculation of hydraulic gradients for 
sites located at both upper and lower convex slope 
itions on these hilldopes suggests that subsur- 
face flow contributes water lower slope positions 
a is an important factor in determining the lon- 
gevity of perched water tables. A com of 
the development and maintenance of perched 
water tables on a lower concave region of slope 
with upper convex regions of slope shows major 
erences. Perched water tables last longer in the 
upper horizons in the lower concave region of 
slope due to the presence of an im; able lower 
B and C horizon and the contribution of subsurface 
flow from upslope regions of hillside. Perched 
water tables in the A and B horizons in the lower 
region developed more rapidly, probably mainly 
from the infiltration of rainfall to a perched water 
table already present in the C horizon. However, 
preferential subsurface flow may also make a con- 
tribution to their rapid development. Finally, 
a waiter tables did not form in the upper 
orizons of a hillside where both the soil and upper 
— fy were highly permeable. (Baker-FRC) 


SALT STATUS OF GLACIAL TILL SOILS OF 
NORTH-CENTRAL MONTANA AS AFFECTED 
BY THE CROP-FALLOW SYSTEM OF DRY- 


FARMING, 
Montana Agricultural Experiment Station, Boze- 
man. 
H. Ferguson, and T. Bateridge. 
Soil Science Society of America Journal, Vol 46, 
No 4, p 807-810, July/August, 1982. 3 Tab, 23 Ref. 


Descriptors: *Dry farming, *Groundwater con- 
tamination, *Salinity, Leaching, Water quality, 
Saline seeps, *Montana. 


Efforts were made to determine whether measur- 
able quantities of soluble salts have been removed 
from soils subjected to crop-fallow farming com- 
pared to native grassland areas. Findings indicate 
that crop-fallow farming has caused significant 
leaching of salts under semiarid conditions. It also 
indicates that apparently beneficial activities of 
man can have conflicting long-term ora me 
The crop-fallow system stabilized agricultural pro- 
duction in the northern and central Great 
because of increased water storage in the root 
zone. It improved the edaphological properties of 
these young soils deowsh removal of salts by 
leaching from the root zone. However, the large 
amount of salts removed from the soil in the re- 
charge areas has resulted in salinization of ground- 
water and the development of saline seeps. (Baker- 


FRC) 
W83-03769 


SOYBEAN RESPONSES TO IRRIGATION AND 
TILLAGE ON A COMPACTED COASTAL 
Coan Ua SC. Dept. of A, _ Soils. 

iniv. gronom 
For primary bibliographic entry see Fi 
W83-03774 


TRICKLE IRRIGATION - MODELING WATER 
LUTES, 


Pas. of Mathematics. 
arrick. 
Available f from the National Technical Information 
i VA 22161 as PB83-249680, 
copy, AO! in microfiche. 
esources Research Center Completion 
oe April 1983. 63 p, 12 Fig, 3 Tab, 59 Ref. 
OWRT B-097(1), 14-34-0001-1203. 


Descriptors: Richards’ equation, Unsaturated soil, 
*Soil water, *Trickle | irri; *Solute move- 
ment, Plant uptake, *Infiltration, Saline water, 
*Soil-water-plant relationships. 


This research addresses the problem of water and 
salt distribution for geometries appropriate for 
trickle irrigation. The results of exact solutins of 
mathematical models for infiltration from point, 
Gx ak bk teen ee in On fa 
nomographs. This allows the user to see the rela- 
tionships between discharge rate, plant uptake and 
soil water potential at a reference point. The soil 
characteristics are given by values of K sub o and a 
in the equation K = K sub o exp (oh), — the 
unsaturated hydraulic conductivity to the 
head. Another analysis using this hydraulic con- 
ductivity function described a two-dimensional sit- 
uation with a rectangular source or sink. The form 
of this solution allows the user to approximate any 
explicitly defined root extraction pattern by super- 
imposing several rectangles. A generalized solution 
was obtained for one-dimensional infiltration using 
hydraulic functions of Brooks and Corey. Here the 
results were presented in a 6x20 table which, in 
— allows finding moisture profiles, wettin, 
ront, intake rate and cumulative intake for 
times, all soils and varying initial water contents. 
In principle, the method can be used also for multi- 
dimensional systems. An analytical solution was 
developed for one-dimensional salt and water 
transport in soil systems with a steady intake ve- 
locity. Both water and solutes are non-conserv- 
ative in the sense that they are removed by plant 
roots. The unique feature of the solution is the 
coupling of the unsaturated flow to solute uptake 
by the use of a ‘reflection coefficient’ describing 
selective a by roots. 
'W83-0377 


CALCULATING THE DEPTHS OF SOIL MOIS- 

TURE CONTROL SECTIONS FROM LABORA- 

TORY DATA, 

Ohio Agricultural Research and Development 

Center, Wooster. 

T. M. Zobeck, and L. A. Daugherty. 

Soil Science Society of America Journal, Vol 46, 

pee ap 792-895, July/August, 1982. 1 Fig, 4 Tab, 
5 Ref. 


Descriptors: *Soil water, *Water retention, Math- 
ematical equations, Soil moisture retention, Availa- 
ble water. 


Calculations were made of the upper and lower 
boundaries of a soil moisture control section. 
These calculations are illustrated using only the 
depth, bulk density, and saturated, -1/3, and/or -15 
bar water contents plus the amount of coarse frag- 
ments of the soil horizons. The initial water con- 
tent of the soil and the final water content after 
infiltration are extremely important in calculating 
the depth to which water will penetrate. The 
amount of water that a soil can retain is equal to 
the difference between the final and initial moisture 
contents of a soil throughout the depth of penetra- 
tion. The results of analysis suggest that a 
reasonable estimate of the -60 cm water content 
can be made knowing only the saturated, -1/3 bar 
and/or -15 bar water contents. Any one of the 
water content values can be used alone or in 
combination with another value for slightly higher 
reliability to predict -60 cm water contents. Addi- 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


tion of any or all of the other soil characteristics 
studied to the correlation analysis did not signifi- 
cantly improve the regression. It is recommended 
thet the difference between the -50 to - 100 cm and 
-15 bar water contents be used for determining and 

the soil moisture control section in 
pornos ne mpi ce per me 
tents are reasonable ximations oO! a 
or biologically sgniicant moisture foe 4 
easily determined in ison 
bs then aaecmamiee 4 familiar available 
we eee (AWC) value currently in 
use. 
W83-03780 


FIELD VS. LABORATORY DETERMINED HY- 
DRAULIC CONDUCTIVITIES OF SOME 


Soil 

F. C. Watts, H. F. Huckle, and R. F. Paetzold. 
Soil Science Society of America Journal, Vol 46, 
No 4, p 782-784, lee/hagen, 1982. 5 Tab, 15 Ref. 


Descriptors: *Permeability coefficient, *Soil water, 
Leaching, Infiltration, Piezometry, Soil types, 
Field tests, Laboratory studies, Mathematical stud- 
ies. 


A comparison was made between saturated hy- 
draulic conductivity values obtained from the pie- 
zometer method and results of the laboratory core 
method for several soils in the flatwoods region of 
southeast Florida. The piezometer method was 
used to measure saturated hydraulic conductivities 
of spodic and argillic horizons in 15 soils. Textures 
of argillic horizons in these soils range from sandy 
loam to sandy clay loam. Spodic horizons in these 
soils range from sand to loamy sand. There was 
very poor correlation between hydraulic conduc- 
tivity values derived from core measurements and 
those obtained with the piezometer method. This 
suggests the presence of random variation in addi- 
tion to the obvious bias. Spodic horizons, based on 
core data, were placed in moderate and moderate- 
ly rapid classes except for the Ankona, which was 
placed in the moderately slow class. Results of the 
piezometer method indicate that all should be in 
the very slow class except the Myakka and Pen- 
darvis, which should be classified as moderate and 
moderately slow, respectively. While a general 
trend was noted among argillic horizons, the indi- 
vidual data points were widely scattered, and the 
correlation between hydraulic conductivity and 
consistence is poor. It was concluded that the core 
method of measuring saturated hydraulic conduc- 
tivity consistently gave larger values than the pie- 
zometer method. The magnitude of the difference 
in results obtained using the two methods varied 
from two to over 700-fold. The core method gave 
hydraulic conductivity values that are too large 
when used in the design of water control systems. 
(Baker-FRC) 
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CONSTANT-FLUX INFILTRATION FROM A 
HEMISPHERICAL CAVITY, 

Massey Univ., Palmerston North (New Zealand). 
Dept. of Soil Science. 

B. E. Clotheir, and D. R. Scotter. 

Soil Science Society of America Journal, Vol 46, 
No 4, p 696-700, July/August, 1982. 6 Fig, 18 Ref. 


Descriptors: *Infiltration, *Soil water, *Mathemat- 
ical studies, *Fluctuations, Soil moisture availabil- 
ity, Irrigation programs, Trickle irrigation, Water 
supply, Diffusion. 


The process of constant-flux infiltration from a 
cavity using a method based on the flux-concentra- 
- ai h of Philip and Knight is reinvestigat- 

er existing theories of three-dimensional 
Saetion are also studied. The results show that 
infiltration at 360 mi/hr into a 4 mm radius hemi- 
spherical cavity in a repacked fine sand was de- 
scribed quite well by the simple absorption theory 
for the first 100 min. However, after this time 
period at this flux, the effects of gravity became 
evident, as would be expected based on a compari- 
son of the matric and gravitational potential gradi- 
ents. The nonlinear, steady-stage infiltration theory 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


of Raats gave reasonable estimates of the water 
content profiles behind the wet front. The linear- 
ized theory of Warrick was of no value in this 
context. The success of the Raats theory adds some 
credence to the use in trickle irrigation design of 
Woodling’s theory, which describes infiltration 
from a circular pond on the basis of the same 
assumptions. (Baker-FRC) 
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SOIL P. 

SCHEME FOR CHARA 

DRAULIC PROPERTIES OF A WATERSHED, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 

sources Research Center. 

E. Bresler, and R. E. Green. 

emg from the National Technical Information 
=~ VA 22161 as PB83-253294, 

vege ey 3 in paper Sg eae in microfiche. 

Technical Report No. 148, ber 1982. 42 p, 

15 Fig, 5 Tab, 28 Ref. A-094-HI(1), 14-34-0001- 
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Descriptors: *Hydraulic conductivity, Hydrologic 
models, *Sampling statistics, Surface-groundwater 
relationships, Soil water, Watershed(Basins), 
Monte Carlo method, *Hawaii, *Soil hydraulic 
indices, *Geostatistics, Saturated conductivity, 
Drainage-flux method, Kriging, Autocorrelation, 
Variogram, Spatial variability, Oxisols, Pearl 
Harbor watershed, Oahu. 


Watershed modeling, which incorporates the sto- 
chastic nature of the hydraulic properties of the 
land surface and rainfall, requires a mathematical 
description of watershed variability, including the 
frequency distribution of key hydrologic param- 
eters and the spatial structure of variances. Hetero- 
geneous watersheds require extensive sampling to 
characterize the spatial distribution of a property, 
such as hydraulic conductivity, which is frequently 
required as input to model calculations of infiltra- 
tion and runoff. Since hydraulic conductivity, K, 
varies with water content, theta, and soil water 
pressure, h, the K(theta) and K(h) relationships can 
be conveniently represented by eters in 
mathematical expressions relating these variables. 
The parameters of three different equations are 
examined as indices of the hydraulic properties of 
Oxisols soils in Hawaii’s Pearl Harbor watershed. 
When what to measure and how to mathematically 
express the results is decided, the number and 
location of field measurement sites in a particular 
—— are determined. Geostatistical concepts 
Pte to design a sampling scheme for a 
ic watershed in which the measured value of 
a py or vate property or index at a given point is 
correlated with other measured values of the prop- 
erty that is dependent on the distance between 
sampling points. Required statistical parameters for 
the geostatistical approach are the mean, variance, 
and autocorrelation function or variogram. Criteria 
are specified for selecting the location and smallest 
possible number of observation points to best esti- 
mate the statistical parameters. The results suggest 
that 30 measurement sites are the minimum sample 
size for estimating the parameters required for 
stochastic modeling. The proposed sampling pro- 
cedure is illustrated with a sampling strategy for a 
portion of the Pearl Harbor watershed. 
W83-03817 


2H. Lakes 


ENVIRONMENTAL LIMITING FACTORS AF- 
FECTING THE GROWTH AND SPREAD OF 
CHALCALBURNUS TARICHI (PALL. 1881) 


CYPRINIDAE) IN BURDUR-SEE BEGREN- 


ZEN), 
Istanbul Univ. (Turkey). Fen Fakultesi. 


For primary bibliographic entry see Field 5C. 
W83-03543 


SILICA IN LAKES: NUTRIENT COMPETI- 
TION, EQUILIBRIUM REACTIONS IN SEDI- 


MENT PORE WATERS, AND ROLE IN METAL 
CYCLING, 
Wisconsin Univ.-Madison. Dept. of Water Chemis- 


try. 

D. E. Armstrong, M. A. Anderson, M. L. 
Machesky, N. Peterson-Holm, and M. Shafer. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246488, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Resources Center Technical Report WIS 
WRC 83-05, 1983. 48 p, 14 Fig, 12 Tab, 71 Ref. 
OWRT B-101-WIS(2), 14-34-0001-8128. 


Descriptors: *Diatoms, Lakes, *Metals, *Nutrients, 
*Silica, Algae, Asterionella, Microcystis, Sedi- 
ments, *Wisconsin, Cyanophta, Dissolved solids, 
Phosphorus, Aluminum, Iron, Water pollution ef- 
fects, Pollutant identification, *Growth kinetics, 
*Algal growth. 


The nutrient uptake and growth kinetics of a fresh- 
water diatom (Asterionella formosa) and the blue- 
green alga (Microcystis aeruginosa) under P or Si 
limitation were determined in batch culture at 20C. 
Asterionella had a higher maximum growth rate 
and a lower half saturation constant for growth 
than Microcystis under P limitation. The maximum 
uptake velocity for P was higher for Asterionella 
than for Microcystis while the half-saturation con- 
stants for P uptake were similar for the two spe- 
cies. Concentrations of dissolved silicon, iron and 
aluminum were measured in the hypolimnetic and 
sediment pore waters of several Wisconsin lakes 
representing a range from high to low silicon con- 
centration. Corresponding measurements of pH 
and temperature were also made. Equilibrium ex- 
pressions were developed for various Al-Si, Fe-Si, 
and Fe-Al-Si phases. Required thermodynamic 
data for the various dissolved species and crystal- 
line and amorphous solids were obtained, and cor- 
rections were made for activity and temperature. 
Predicted concentrations of dissolved species for 
various solid phases were compared with observed 
concentrations to evaluate the solid phases appar- 
ently controlling dissolved Si, Al, and Fe. Particu- 
late silicon composition and trace metal interac- 
tions were investigated in Lake Michigan. During 
early suummer, diatom silicon represents a high 
proportion of the suspended particulate matter. 
The investigation of diatom-metal interactions is 
continuing. 

W83-03699 


DIATOMS OF LAKE OF THE OZARKS, MIS- 
SOURI 


Missouri Univ.-Columbia. Div. of Biological Sci- 
ences. 

M. A. Pamperl. 

O(7), OWRT-14-34-0001-9027, 0127. 


Descriptors: *Diatoms, Periphyton, Phytoplank- 
ton, Indicator organisms, Reservoir flora, Sam- 
pling, *Missouri, Lake of the Ozarks. 


During the summers 1977 and 1978 the diatom 
communities of Lake of the Ozarks, Missouri were 
studied. Samples were collected at two-week inter- 
vals from six stations located in different regions of 
the reservoir. Four types of samples were collected 
at all stations - plankton tows, splash zone and 0.5 
m rock scrapings, and scrapings from glass slides 
placed just below the water’s surface. Buoy scrap- 
ings were collected at four stations. One hundred 
fifty-seven diatom taxa were identified from Lake 
of the Ozarks during the study. Of these taxa, 46 
were found to be dominant in at least one of the 
nearly 300 samples examined. Taxa considered 
typical of clean water were abundant at stations 
near Bagnell Dam. Diatoms typical of water rich 
in nutrients were common at stations farthest from 
the dam. About one-third of the diatom taxa of 
Lake of the Ozarks have been reported from other 
reservoirs in Missouri and bordering states. 
W83-03723 


SIGNIFICANCE OF FLOODPLAIN SEDI- 
MENTS IN NUTRIENT EXCHANGE BE- 
TWEEN A STREAM AND ITS FLOODPLAIN, 
East Carolina Univ., Greenville, NC. Dept. of 
Biology. 

M. M. Brinson, D. Bradshaw, and R. N. Holmes. 


In: Dynamics of Lotic Ecosystem (Chapter 10), 
Ann Arbor Science Publishers, Ann Arbor, Mich., 
1983. p 199-221, 7 Fig, 1 Tab, 29 Ref. OWRT B- 
114-NC(3), 14-34-0001-8107. 


Descriptors: Streams, *Flood plains, *Swamps, 
*Sediments, *Cycling nutrients, Lotic environ- 
ment, Rivers, Overflow, Flood flow, *Nitrogen, 
*Phosphorus, Nitrate, Ammonium, Phosphate, 
Sediment-water interfaces, Interstital water, Nitri- 
fication, Denitrification, Nitrogen removal, Phos- 
phorus removal, Seasonal variation, Radioactive 
tracers, *North Carolina, Tar River. 


This study describes some of the mechanisms by 
which nitrogen and phosphorus levels are altered 
in the surface water of a floodplain swamp and 
examines how this may ultimately affect concen- 
tration of these nutrients in the stream channel 
during hydrolobic events that drain floodplain 
water into the stream. A year-long comparison of 
stream channel and floodplain water of the lower 
Tar River, North Carolina, established that hydro- 
logic phases resulting in water flow from flood- 
plain to stream channel would dilute nitrate (and 
usually ammonium) concentrations in stream 
water. In contrast, floodplain drainage water 
would normally augment filterable reactive phos- 
phorus in the stream. Seasonal experiments were 
conducted on sediment-water exchanges of nitrate, 
ammonium, and phosphate in the floodplain to 
examine some of the mechanisms responsible for 
alterations in nutrient concentrations of surface 
water. Nitrate loss exceeded ammonium loss from 
surface water to which these ions were added 
above background levels. Loss rates of both ions 
were greater in July and November than in Febru- 
ary, the coldest month. Nitrogen-15 tracer experi- 
ments confirmed a one-way pathway of nitrate 
from the surface water; this was made possible by 
denitrification in the sediments. Ammonium diffu- 
sion was bidirectional between surface water and 
sediments. Background concentrations of inorganic 
nitrogen in interstitial water of surface sediments 
underwent greatest changes during warm season 
dry down. Loss of super 32PO04 from surface 
water was mostly by abiotic mechanisms during all 
seasons and was entirely so during the coldest part 
of the year. 

W83-03724 


HYDROCHEMICAL METHODS OF INVESTI- 
GATING PRODUCTION AND DESTRUCTION 
PROCESSES IN NATURAL WATERS, 

All-Union Research Inst. of Marine Fisheries and 
Oceanography, Moscow (USSR). 

V. V. Sapozhnikov. 

Water Resources (English Translation), Vol 9, No 
2, p 204-208, March-April, 1982. 5 Fig, 1 Tab, 5 
Ref. Translated from Vodnye Resursy, No 2, p 
122-128, March-April, 1982. 


Descriptors: *Primary productivity, *Measuring 
instruments, Natural waters, Lakes, Productivity, 
Aquatic productivity, Dissolved oxygen, Oxygen, 
Photosynthesis, Acidity, *USSR, Mozhaisk reser- 
voir. 


The physiochemical effects of photosynthesis on 
the pH value and dissolved oxygen are examined 
for the example of the Mozhaisk reservoir, where a 
device for automatic recording of dissolved 
oxygen, pH, water temperature, and underwater 
illumination has been in operation for six years. In 
fresh waters, owing to the low buffer action of the 
water, the changes in pH as a result of photosyn- 
thesis are exhibited most clearly. The efficiency of 
vertical mixing during transport of oxygen down- 
ward into colder layers of the reservoir increases 
as a result of greater solubility of oxygen in waters 
with a lower temperature. In the Mozhaisk reser- 
voir supersaturation of more than 100% was some- 
times noted at depths to 7.0 m. Under conditions of 
marked stratification of waters on calm days, obvi- 
ously, such a mechanism of reaeration of waters of 
the hypolimnion is the dominant one. The effect of 
inertial oscillations is hardly perceived in the hypo- 
limnion under the thermocline. Automated meth- 
ods of measuring production and destruction proc- 
esses have gained special significance recently, 
when in biohydrochemistry there was a change to 





an analysis of processes rather than recording of 
the end results of their occurrence. A strong tem- 
poral variability of production and destruction 
processes which depends on the variability of ex- 
ternal physiochemical conditions was demonstrat- 
ed. It is concluded that hydrochemical methods 
are the most effective means of studying produc- 
tion and destruction processes. It was estimated 
that a string of thermooximeters permits estimating 
primary production beneath 1 sq m in the entire 
water column, and continuous recording of oxygen 
makes it possible to observe the redistribution of 
dissolved oxygen due to processes of vertical eddy 
diffusion. Automatic measurements of pH and dis- 
solved oxygen give considerably more correct 
ideas about the productivity of a water body in situ 
than bottle determinations of primary production 
performed by the oxygen or radiocarbon tech- 
niques. (Baker-FRC) 

W83-03756 


VERTICAL DISTRIBUTION OF ZOOPLANK- 
TON IN THE MOLOGA RIVER IN 

I. K. Riv’yer, S. S. Bakastov, and A. I. Saralov. 
Hydrobiological Journal, Vol 17, No 3, p 1i- 16, 
1981. 6 Fig, 8 Ref. 


Descriptors: *Vertical distribution, *Zooplankton, 
Temperature effects, Dissolved oxygen, Oxygen, 
Water temperature, Rivers, Mologa River, Ry- 
binsk Reservoir, *USSR, Water level, Flow rate, 
Bacteria, Methane bacteria, Cold regions, Cyclo- 
poida, Rotifers, Reservoirs. 


Vertical distribution of zooplankton in a flooded, 
slow-moving river was studied in February-April 
1978 at a station on the Mologa Rive where the 
river channel is 200 m wide and 14.4-16.5 m deep. 
During this period the reservoir was being emp- 
tied, and by late March the snowmelt water began 
to arrive. The variations in zooplankton population 
depended on temperature (0 to 2 C), water level, 
rate of flow, dissolved oxygen concentration (0 to 
10 mg per liter) and distribution of bacteria (1 to 3 
million cells per ml). The dominant groups of 
zooplankton were rotifers and cyclopoids. (Cassar- 


FRC) 
W83-03815 


FACTORS CONTROLLING PHYTOPLANK- 
TON IN LAKE VANDA (77 DEGREES S), 
Department of Scientific and Industrial Research, 
Taupo (New Zealand). Ecology Div. 

W. F. Vincent, and C. L. Vincent. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 12, p 1602-1609, December, 
1982. 2 Fig, 7 Tab, 26 Ref. 


Descriptors: *Phytoplankton, *Photosynthesis, 
*Nutrients, Lake Vanda, *Antarctica, Lakes, Oli- 
gotrophic lakes, Phosphorus, Cold regions, Algae, 
Iced lakes, Cyanophyta, Flagellates. 


Three distinct algal communities were identified in 
different sections of the water column of perma- 
nently ice-covered Lake Vanda, Antarctica, con- 
sidered the world’s clearest and most oligotrophic 
lake. At the 3.25 m depth Ochromonas miniscula, 
Polytomella sp. and Chlorella sp. were found. At 
30 m the common organisms were Chlorella sp, 
Chlamydomonas globosa, Phormidium fragile, and 
P. antarcticum. At 55 m P. antarcticum, P. frigi- 
dum, Synechocystis, and P. fragile were present. 
Microflagellates were predominant in the upper 
two strata and blue-green algae in the lowest 
strata. Maximum photosynthesis was at the bottom 
of the euphotic zone, 55-57.5 m, just above a 
region of nutrient-rich anoxic water. Two less- 
pronounced maxima were recorded higher in the 
water column, one just under the ice and the other 
at 15-35 m in the center of a large thermohaline 
convection cell. Phosphorus was very limited, and 
plankton showed strong P deficiency. Between 
mid-December and mid-January chlorophyll a 
levels and cell biomass declined markedly, suggest- 
ing that the populations reach maxima early in the 
season when light is weaker and the Antarctic 
region is inaccessible to researchers. Temperatures 
in the bottom layer of the lake reached 18-20 C, 
characteristic of temperate lakes. (Cassar-FR 
W83-03838 
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21. Water In Plants 


THE EFFECT OF EXCESS AND LIMITED 
SOIL MOISTURE ON NITROGEN FIXATION 
OF SEVERAL LEGUMINOUS CROPS, 

Florida Water Resources Research Center, Gaines- 


> 
J. M. Bennett, and S. L. Albrecht. 
Available om the National Technical Information 
eld, VA 22161 as PB83-246421, 
Price pay Al yy Copy. , AOl in microfiche. 
Publication No 69, May 1983. 62 p, 28 Fig, 4 Tab, 
36 Ref. OWRT A-044-FLA(I), 14- 1-1110, 
14-34-0001-2110. 


Descriptors: Aeschynomene americana, Alfalfa, 


Bean, Co Desmodium _heter 
*Drought, *Flooding, Leaf water potentials, Soy. 


bean, Water relations, *Water stress, Stomatal con- 
ductance, *Soil moisture, *Plant growth. 


Greenhouse experiments were conducted to exam- 
ine the effects of flooding and drought on the leaf 
and nodule water status, stomatal conductance, 
root respiration and nitro fixation of co 
(Vigna unuiculata L.), alf: gone cn we a4 
soybean (Glycine max L.), lus vul- 
garis L.), Aeschynomene Sat gree lh 
dium heterocarpon. Soybeans, cowpeas, and Aes- 
chynomene exhibited a tolerance to flooding and 
the capacity to fix nitrogen in flooded plants re- 
mained about the same as the well-watered con- 
trols, whereas flooded Desmodium, bean, and al- 
falfa showed marked reduction in nitrogenase ac- 
tivity with a concommitant decline in plant water 
status and root respiration. Drought stress resulted 
in reductions in leaf and nodule water potentials, 
stomatal conductance, and root respiration as gra- 
vimetric soil water content decreased below 1% in 
the sandy soil medium. In general, nitrogenase 
activity declined along with other physiological 
processes, however, there was an indication that 
nitrogen fixation was more severely inhibited by 
drought. Rewatering previously drought stressed 
plants vr ie ea d restored control levels of the 
measured physiological parameters. 

W83-0368 


SOYBEAN RESPONSES TO IRRIGATION AND 
TILLAGE ON A COMPACTED COASTAL 
PLAINS SOIL, 
age Univ., SC. t. of Agronomy and Soils. 
L. Quisenberry, . Musen. 

Avaiisble from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248385, 
Price codes: A03 in paper copy, A01 in microfiche. 
Water Resources Research Institute Publication 
No 111, Clemson Univ., S. C., August 1983. 33 p, 
15 Fig. 2 Tab, 19 Ref. OWRT B-110-SC(1), 14-34- 
001-7186. 


Descriptors: Irrigation, Tillage, Water manage- 
ment, Water transport, Soil water, Soil-water-plant 
relationships, Soil water potential, Soil compac- 
tion, *Soybeans, Evapotranspiration, Crop re- 
sponse, Crop yield, *South Carolina. 


Two soybean cultivars (Bragg and Ransom, Matu- 
rity Groups VII and VIII, tively) were 
grown for three years on a Norfolk sand (Typic 
Paleudult) at Blackville, S. C. Tillage treatments 
(disked and in-row subsoiling) and irrigation treat- 
ments (0.2 bar and no irrigation) were the main 
plots of a randomized complete block with culti- 
vars the split-plot treatment. For the 3-year aver- 
age, in-row subsoiling resulted in significantly 
higher yields than did disking alone. Yields under 
irrigation were significantly greater than without 
irrigation. Whereas, subsoiling increased yields 
under no irrigation, there was no significant differ- 
ence due to tillage treatments under irrigation. The 
Norfolk soil usually contains a very compacted 
zone in the Ap and/or A2 horizon which reduces 
root development, thereby reducing available 
water. The data show that by maintaining the soil 
pig! epee! gered rina lyr dent mp upper 60 
cm of the profile with irrigation, in-row subsoiling 
is not necessary. In situ hydraulic conductivity and 
soil water characteristic curves were measured 
within the experimental area. From these data, 
evapotranspiration rates were calculated for each 


treatment from tensiometer values of soil water 
pressure. The data show that for maximum yields 
to be obtained, the ET rate must be to or 
greater than 0.9 open pan evaporation during the 
—- ee 


2J. Erosion and Sedimentation 


SOURCES AND FATES OF SEDIMENTARY 
ORGANIC MATTER IN THE WHITE OAK 
AND NEUSE RIVER ESTUARIES, 

North Carolina Univ. at Chapel Hill. Dept. of 
Geology. 

For primary bibliographic entry see Field 5B. 
W83-03590 


RIVERS, 
Canada Centre for Inland Waters, Burlington (On- 


tario). 
For primary bibliographic entry see Field 8B. 
W83-03644 


SIMULATION OF NUTRIENT, MICROOR- 

GANISM, AND HEAVY METAL TRANSPORT 

CAPACITY OF SUSPENDED SEDIMENT. 

Arizona Univ., Tucson. School of Renewabie Nat- 

ural Resources. 

P. F. Folliott, and W. O. Rasmussen. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB83-248344, 

Price codes: AO3 in —< copy, AOl in microfiche. 

Water Resources Research Center Completion 
mer Tucson, Ariz., August 1983. 23 p, 3 a + 

4 ia Append. OWRT A-105-ARI 4), 1 


Descriptors: *Erosion, *Sediments, Nutrients, 
Heavy metals, *Simulation model, Southwestern 
U.S., Microorganisms, *Computer programs, Pre- 
diction, Water quality control. 


SEDCON, a computerized prediction technique 
(using vegetative and geologic data), which was 


the southwestern United States, is described. A 
hypothetical example is given to show that, after 
inputting experimental data or using the default 
values, estimated values of nutrient (acid digestible 
and extractable chemicals) and heavy transport 
capacities of suspended sediment and for (winter or 
summer) combinations of mixed conifer or ponder- 
osa pine forests and basaltic, granitic, and sedimen- 
tary geologies can be displayed. 

W83-03732 


PARAMETERS FOR DESCRIBING SOIL DE- 
TACHMENT DUE TO SINGLE WATERDROP 
IMPACT, 

Purdue Univ., Lafayette, IN. Agricultural Experi- 
ment Station. 

M. M. Al-Durrah, and J. M. Bradford. 

Soil Science Society of America Journal, Vol 46, 
No “P 836-840, July/August, 1982. 2 Fig, 4 Tab, 
28 Ref. 


Descriptors: ‘*Erosion, *Soil properties, Soil 
strength, Soil physical properties, Rainfall, Soil 
erosion, Erosion control. 


A simple relationship between soil detachment and 
single raindrop impact was examined on eight ma- 

having a wide range of particle sizes. For all 
soils and drop sizes, the weight of soil splash 
decreased as bulk density increased and matric 
potential decreased. However, the differences in 
soil splash weights between three bulk density 
levels became smaller as the matric potential de- 
creased. A curvilinear relationship was noted be- 
tween soil splash weight and near-surface shear 
strength and a relationship d ent on raindrop 
size. When examining a specific soil, the selection 
of shear strength as a soil parameter for estimating 
soil splash was proper. However, the shear 
strength term does not fully account for differ- 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


ences in splash weights among soils. Correlating 
splash weights to the soil properties of sand con- 
tent, silt content, clay content, texture, organic 
matter, surface area, pH, soluble salts, CEC, and 
ae cations plus soil bulk density, matric 
potential and raindrop energy, without considering 
the surface shear strength, proved to be unsatisfac- 
tory in this study. A maximum coefficient of deter- 
mination of 0.61 was found from using many com- 
binations of the in lent omg te ina multi ° 
regression model. indicates the lack o! 

direct relationship between the measured soil vl 
ile and c’ properties and the actual forces 
that determine scal detachability. Although the 
tested splash model using the soil surface shear 
strength did not full account for differences among 
soils, it is suggested that the study results show 
that the concept of a force-resistant type model can 
be use to predict splash weights. (Baker-FRC) 
W83-03750 


SURFACE SOIL PHYSICAL PROPERTIES 
AFTER 36 YEARS OF CROPPING TO WINTER 


WHEAT, 

Texas Agricultural Experiment Station, College 
Station. 

P. W. Unger. 

Soil Science Society of America Journal, Vol 46, 
No 4, p 796-801, July/August 1982. 4 Tab, 19 Ref. 


Descriptors: *Soil properties, *Surface drainage, 
*Erosion, Soil water, Crop yield, *Wheat, Fallow, 
Tillage, Organic matter, Aggregates, Erosion con- 
trol. 


The effects of long-term practices on dry and 
water-stable aggregate distribution, OM (organic 
matter) concentration, modulus of rupture, pene- 
trometer resistance, particle-size distribution, and 
bulk density of clods of the surface soil were 
investigated. The field study was conducted on 
Pullman clay loam. Oneway, sweep, and delayed 
sweep tillage were used on continuous wheat 
fallow plots, and oneway and sweep tillage were 
used on continuous wheat plots. Whether plots of 
the wheat-fallow system had been cropped to 
wheat or fallowed during the last wheat season 
before terminating the study usually had no signifi- 
cant effect on measured soil properties. Although 
significant differences in soil physical properties or 
conditions were found due to 36 years of different 
tillage methods and cropping systems for winter 
wheat, the differences were relatively small, and 
no tillage method or cropping system resulted in a 
condition that seemingly would adversely affect 
wheat production. In some cases the differences 
were significantly related to soil organic matter 
concentration, which after 36 years was higher for 
sweep than for oneway disk tillage and higher for 
the continuous wheat than for the wheat-fallow 
system. No tillage method or cropping system 
resulted in sufficient large, stable dry aggregrates 
to effectively control wind erosion, thus pointing 
to a need to maintain surface residues to aid in 
controlling erosion. The higher yields with sweep 
than with oneway tillage and for wheat-fallow 
than for continuous wheat were apparently related 
to greater water conservation rather than to any 
soil physical condition. (Baker-FRC) 

W83-03805 


ROUTING GRADED SEDIMENTS IN 
STREAMS: APPLICATIONS, 
Tippetts-Abbett-McCarthy-Stratton, New York. 

D. K. Borah, C. V. Alonso, and S. N. Prasad. 
Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY12, P 1504-1517, December, 1982. 8 Fig, 2 
Tab, 18 Ref. 


Descriptors: *Sediment transport, Streams, Model 
studies, River beds, *Sediment grading, Alluvial 
channels, Armoring, *Colorado, San Luis Valley 
Canal, *Wyoming, East Fork River. 


A one-dimensional numerical model for movement 
of well-graded sediments through streams was 
tested with data from two laboratory flumes and 
two alluvial channel reaches, the San Luis Valley 
Canal, Colorado, and the East Fork River, Wyo- 
ming. The sediment model required the adjustment 


of only one parameter, the erodibility parameter. 
The model predicted water and sediment dis- 
charges coming a of each reach, size distribution 
of these rted materials, size distribution of 
the bed material or the armor coat, and changes in 
bed elevation. Model predictions agreed reason- 
ably <= a the observed data available. 


(Cassar- ) 
W83-03832 


ROUTING GRADED 

STREAMS: FORMULATIONS, 

Tip ee eee New York. 

D. K. Borah, C. V. Alonso, and S. N. Prasad. 
Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
— p 1486-1503, December, 1982. 4 Fig, 16 
Ref. 


Descriptors: *Sediment transport, Streams, River 
beds, Armoring, Model studies, *Sediment grad- 
ing, Alluvial channels. 


The movement of well-graded sediments through a 
stream network was simulated with a one-dimen- 
sional numerical model based on the physical proc- 
esses governing the mechanics of sediment trans- 
port in alluvial channels. This model is suitable for 
noncohesive materials, relatively stable channel 
geometrics, streams with negligible out-of-bank 
transport, and flows without transverse currents. It 
recognizes the effect of sediment gradation on the 
stream’s transport capacity. It accounts for the 
effect of particle exchange between sediment load 
and bed layer and simulates bed armoring, changes 
in bed elevation, and longitudinal sorting of eroded 
material. (Cassar-FRC) 

W83-03833 


2K. Chemical Processes 


‘AL INVESTIGATIONS 
WITH REGARD TO THE ORIGIN OF HEAVY 
METALS IN GROUNDWATER (HYDROGEO- 
CHEMISCHE 


Technische Univ., ‘Munich (Germany, F.R.). Inst. 
fuer Wasserchemie und Chemische Balneologie. 
P. Udluft, and K-E. Quentin. 

Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 15, No 1, p 6-11, 1982. 3 Fig, 11 Tab, 10 Ref. 
English abstract. 


Descriptors: *Heavy metals, *Weathering, *Rocks, 
*Precipitation, *Groundwater, Erosion, Aquifers, 
Lead, Copper, Zinc, Cadmium, Chromium, 
Cobalt, Nickel, Mercury, Alps, *Federal Republic 
of Germany, Chemical analysis, Geochemistry, 
Geohydology, Chemical composition. 


The output of heavy metals from an aquifer be- 
longing to the zone of oxidation is mainly con- 
trolled by the weathering of rocks. A simple mass 
balance between the amounts of precipitation and 
the input into the soils by weathering shows the 
significance of precipitation. The concentration of 
heavy metals in groundwater can be explained 
completely by transport of solutions originating in 
chemical weathering. Due to the very low migra- 
tion factor of iron, only this element shows a 
dominant enrichment in the soils caused by weath- 
ering. This highest ratio between the input of pre- 
cipitation and the output of groundwater is given 
by Pb (80:1), followed by Cu, Zn, and Cd (10:1). 
The other elements (Cr, Co, Ni, % are placed 
between 5:1 and 1:1. In the Al iowever, the 
input of precipitation shows the range of the 
groundwater output of Cu, Zn, Cd, and Pb. (Au- 
thor’s abstract) 

W83-03511 


CARBONIC ACID-CALCIUM CARBONATE 


KOHLENSAURE-GLEICGEWICHT IN OBER- 


FLACHENNAHEN ee NOR- 
DOSTBAYERNS EINFACHE 
GLEICHGEWICHTSBERECHNUNGEN ZUR 
‘SAUREAGGFRESSIVITAT’ UND 
SUNGSTENDENZ) 


, 
Bayreuth Univ. (Germany, F.R.). Lehrsuhl fuer 
Hydrologie. 
T. Frevert, E. Schrimpff, and I. Baumgartner. 
Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 15, No 2, p 58-69, 1982. 1 Fig, 2 Tab, 16 Ref 
English abstract. 


Descriptors: *Groundwater, *Calcium carbonate, 
*Acidic water, a *Mathematical studies, 
Chemical emical analysis, Water 


properties, Ch 
analysis, Bavaria, *Federal Republic of G Germany. 


Some variables pertinent for carbonic acid/calcium 
carbonate equilibria were determined in 15 calcare- 
ous and non-calcareous surface groundwaters of 
northeastern Bavaria. The measured data were 
compared with the corresponding thermodynamic 
data in order to find the degrees of non-equilibrium 
in the groundwaters. The use of a simple pocket 
computer was found to be feasible for this purpose. 
With respect of P(CO2) (atmosphere/ground- 
water) and to the dissolution tendency of calcium 
carbonate, non-equilibria prevailed (the so-called 
Langelier index i has always been negative). It 
seemed to be useful to introduce a parameter ana- 
loguous to the Langelier index which characterizes 
‘acidic aggressiveness’ irrespective of the presence 
of undissociated calcium carbonate. Only the non- 
calcareous or extremely non-calcareous ground- 
water showed a negative ‘acidic aggressiveness’ 
parameter, corresponding to the Langelier indices 
of less than -2. This may be due to their high 
virtual dissolution intensity vs. calcium carbonates. 
(Author’s abstract) 
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CARBONIC ACID-CALCIUM CARBONATE 
EQUILIBRIUM IN SURFACE GROUND- 
WATERS OF NORTHEASTERN BAVARIA, II. 
SPATIAL AND TEMPORAL VARIANCES 

-KOHLENSAURE GLEICHGEWICHT 


Bayreuth Univ. (Germany, F.R.). Lehrsuhl fuer 
Hydrologie. 

E. Schrimpff, T. Frevert, and I. Baumgartner. 
Zeitschrift fur Wasser und Abwasser Forschung, 
Vol 15, No 4, p 187-191, August, 1982. 1 Fig, 3 
Tab, 5 Ref. English abstract. 


Descriptors: *Carbonic acid, *Groundwater, Acid- 
ity, Alkalinity, Calcium carbonate, Seasonal vari- 
ations, Spatial distribution, Multivariate statistical 
methods, Statistical methods, Mathematical stud- 
ies, *Federal Republic of Germany, Bavaria. 


Samples were taken of 15 northeastern Bavarian 
surface groundwaters and studied for conductivity, 
pH, chloride content, titration-alkalinity, titration- 
acidity, hardness and dissolved carbon dioxide. 
Multivariate statistical methods were used in the 
evaluation of the data collected. According to the 
results of principal component analysis only the 
variables of pH, specific conductivity, alkalinity 
and hardness were closely correlated. All the other 
variables showed poorer interrelationships. Spatial 
clustering of the mean values of 7 non-weighted 
and independent variables led to 6 groups of 2 
groundwaters, 1 group of 3 groundwaters and 2 
single groundwaters. However, clustering all data 
revealed the predominance of time vs spatial vari- 
ance by groups of winter-spring or spring-summer 
data. Combining the hydrochemical and statistical 
results the following conditions were characteristic 
for all wells: in winter - ‘acidic aggressiveness’ - 
low water yield and low buffering intensity; in 
spring - ‘acidic non-aggressiveness’ - high water 
yield and high buffering intensity. (Baker-FRC) 
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ACID RAIN: SOURCES AND EFFECTS IN 
CONNECTICUT REPORT OF THE ACID RAIN 
TASK FORCE, 





Connecticut Agricultural Experiment Station, 
New Haven. 

T. Bertinuson, and C. A. Frink. 

Bulletin 809, January 1983. 14 p, 4 Fig, 3 Tab, 39 
Ref, 2 Append. 


Descriptors: *Acid rain, *Air-water interfaces, 
*Water-air interfaces, *Acidic water, *Rainfall, 
*Chemical properties, Acidity, Air pollution ef- 
fects, Air pollution, Human diseases, Air-earth in- 
terfaces, Earth-air interfaces, *Connecticut. 


The Acid Rain Task Force examined the nature 
and sources of acid rain and its effects on soil and 
water, fish, vegetation, structures, and human 
health. The study concluded that the sources of 
acid rain and other air pollutants in Connecticut 
are not readily quantified, due in part to the varied 
components of acid rain. Rain in Connecticut has 
an average pH of about 4.3 to 4.4, which is highly 
acidic compared to unpolluted rain which has a pH 
of 5.6. The more distant the source, the more 
difficult it becomes to specify that source. Howev- 
er, it is clear that regions and per! even states 
can be identified as source areas. The effects of 
acid rain on the environment of Connecticut are 
seen as subtle. The soils are generally well-buffered 
and show no evidence of acidification by acid rain. 
Measurements of the alkalinity of 35 lakes show 
little or no change since measurements taken in 
1937-1939, but there are 1000 lakes in the state 
large enough to have names, and some changes 
may have gone undetected. There is no evidence 
that fish in the lakes have been affected by acid 
rain, nor is there evidence of damage to agricultur- 
al crops or forests. However, current levels of air 
pollution may cause genetic, biological and/or eco- 
system changes that have yet to be identified. 
Structures are affected by acid rain as can be seen 
in the weathering of some statues and building 
stone. There is little evidence of any direct effect 
of acid rain on human health, although there is no 
question that some forms of air pollution are haz- 
ardous to health, such as fine particulate aerosols. 
(Garrison-Omniplan) 
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TEACHER’S RESOURCE GUIDE ON ACIDIC 
PRECIPITATION WITH LABORATORY AC- 


TIVITIES, 

Maine Univ. at Orono. Coll. of Education. 

L. H. Barrow. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227405, 
Price codes: A02 in paper copy, AO! in microfiche. 
Land and Water Resources Center Completion 
Report, Univ. of Maine, Orono, June 1983. 19 p. 
OWRT A-057-ME(3), 14-34-0001-2121. 


Descriptors: *Acid Rain, Air pollution, Coal, 
*Education, Fallout, Oxides, Rainfall, Pollutant 
identification. 


The purpose of this teacher’s resource guide is to 
help science teachers incorporate the topic of 
acidic precipitation into their curricula. A survey 
of recent junior high school science textbooks 
found a maximum of one paragraph devoted to the 
subject; none of these textbooks had any related 
laboratory activities. It was on the basis of this 
near void that this manual was developed. The 
guide includes introductory material designed to 
give an overview of causes and effects of acidic 
precipitation, its relation to energy production, and 
some possible ways of reducing or eliminating it. 
In addition, six laboratory activities (independent 
of one another) are included. These investigations 
are —— for students utilizing concrete 
operational thought patterns. Some are modifica- 
tions of activities published by the Acid Precipita- 
tion Awareness Project. The guide also refereces 
several additional resources for teachers and stu- 
dents who wish to pursue the topic futher. 
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STABLE ISOTOPIC INVESTIGATION OF THE 
GROUND WATER QUALITY AND TRANS- 
PORT SYSTEMS IN THE SAFFORD VALLEY, 
ARIZONA, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

A. Long. 


Available from the National Technical Information 
Service, Sprin; VA 22161 as PB83-243139, 

s copy, A01 in microfiche. 
= weg 


esearch Center Completion 
rt, July 1983. 75 p, 21 Fe . Tab, 41 Ref. 
° T A-107-ARIZ(1), 14- 1-1103. 


Descriptors: Groundwater 

movement, Stable isotopes, 

zona, *Isotope studies, Geochemistry, 
water, Ion chemistry, Water-mineral equilibria. 


Integration of geologic, hydrologic, major-ion 
chemical, stable-isotope and data from 
Safford indicates that the Safford thermal waters 
are produced by deep circulation into the basin, 
which has relatively normal thermal characteris- 
tics. These waters are forced to the surface by 
pressure derived from the high-standing mountain 
ranges at the basin margins. absence of shifts 
in isotopic composition off the meteoric line idi- 
tures in the reservoirs are too 
ig (shift to the left) or water- 
i naesean reactions (shifts to the 
right of the meteoric line). In the absence of shifts, 
the isotopic compositions of the thermal waters 
indicate the isotopic compositions in their source 
area(s) and imply that the surrounding mountain 
ranges were source area. The water-mineral 
equilibria relationships of waters sampled along 
hypothesized flow paths also indicate a mountain 
source for thermal waters and define the flow 
paths of waters recharged at the mountain fronts to 
deep aquifers in the basin sediments. Similar studies 
can be applied to geothermal systems throughout 
the Basin and Range, providing that variations in 
the stable-isotope and major-ion chemistry of 
waters are discernable in the basin of interest. 
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SOLUBILIZATION RATE OF ATMOSPHERIC 
PARTICULATE MATTER AND IMPACT ON 
WATER QUALITY, 

Clemson Univ., sc. Dept. of Environmental Sys- 
tems Engineering. 

For ——- bibliographic entry see Field 5B. 
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EFFECTS OF ACID DEPOSITION (RAIN) ON 
A PIEDMONT AQUATIC ECOSYSTEM: ACID 
INPUTS, NEUTRALIZATION, AND PH 
CHANGES, 


Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

For primary bibliographic entry see Field 5C. 
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CHEMISTRY OF THE SPRINGS OF THE 
OZARK MOUNTAINS, NORTHWESTERN AR- 
KANSAS, 

Arkansas Univ., Fayetteville. Dept. of Geology. 
K. F. Steele. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246561, 
Price codes: A04 in paper copy, A01 in microfiche. 
Water Resources Research ter Publication No 
98, Univ. of Arkansas, Fayetteville, May 1983. 50 
p, 3 Fig, 13 Tab, 26 Ref. OWRT A-055-ARK(1), 
14-34-0001-1104. 


Descriptors: *Chemical analysis, *Heavy metals, 
Groundwater, *Springs, *Arkansas, *Mineraliza- 
tion, Lead, *Zinc, Geochemistry. 


Three lead-zinc mineralized areas of northern Ar- 
kansas were selected to study the effect of mineral- 
ization on ground water chemistry. The Ponca 
area has the largest amount of lead sulfide mineral- 
ization, the Zinc area has a significant amount of 
zinc silicate and zinc sulfide; whereas, the Rush 
area has zinc carbonate and zinc sulfide. A total of 
143 samples were collected from these areas and 
analyzed for general water chemistry parameters 

including heavy metals. The water quality of the 
area is = enerally good, however, a few springs 
exceed the drinking water standards for ammonia, 
nitrate, iron, manganese and lead. The surface tem- 
— and subsurface temperatures (determined 
rom silica geothermometry) do not indicate any 
significant geothermal heating of these spring 
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waters. Geochemical Sy tena, using ground 
water c appears to be 
vary. ential ia enticing these lonbelae edeubiiend 
areas; however, location of individual deposits 
using ground water chemistry does not appear to 


be promising. 
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CHEMICAL COMPOSITION OF RAIN WATER 
OVER LUCKNOW IN 1980, 
Central Groundwater Board, Lucknow (India). 
B. K. Handa, A. Kumar, and D. K. Goel. 
— Vol 33, No 4, p 485-488, 1982. 4 Tab, 3 


Descriptors: *Chemical composition, *Rain, 
*Trace elements, Lucknow, *India, Water analysis, 
Precipitation, Fate of pollutants, Metals, Acidity, 
*Pollutant identification. 


Rainwater collected over Lucknow, India, from 
June to December 1980 was analyzed. This area, 
several hundred km from the sea, is affected by 
suliaehin Sesmepeditae ts upuamanil ats ond 
lands and 
rom surface water 
bodies, and other airborne pollutants from adjacent 
areas. There was no evi of acid rain; pH 
values found ranged from 6.55 to 8.15. Chemical 
compositicn of the rain varied with each shower, 
but it was predominantly of the bicarbonate type. 
Mean values for constituents were: electrical con- 
ductivity, 24.9 miscrosiemen per cm; bicarbon- 
ates.83 mg per liter; chlorides, 1.14 mg per liter; 
nitrates, 2.12 mg per liter; Ca, 1.70 mg per liter; 
Mg, 0.43 mg per liter; Na, 0.59 mg per liter; K, 
0.32 mg per liter; and silica, 0. 24 mg per liter. 
Mean trace element levels (micrograms per liter) 
were: Fe, 26.5; Zn, 9.74; Sr, 3.63; Cu, 3.08; Mn, 
2.45; Mo, 1/10; and Ag, Co, Cd, Cs, Li, and Rb, all 
<1.0. The highest Cd value in a sample was 2.5 
micrograms per liter. (Cassar-FRC) 
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BIOGEOCHEMISTRY OF THE SEDIMENTS 
OF THE PAMLICO AND NEUSE RIVER ESTU- 
ARIES, NORTH CAROLINA, 

East Carolina Univ., Greenville, NC. Dept. of 
Biology. 

E.A. — M. Brinson, D. D. Cahoon, and 
G. J. Da’ 

Available fi from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236133, 
Price codes: A06 in paper copy, AOI in microfiche. 
Water Resources Research Institute Report No 
191, North Carolina State Univ., Raleigh, May 
1983. 115 p, 26 Fig, 23 Tab, 150 Ref. OWRT B- 
143-NC(1), 14-34-0001-1256. 


Descriptors: *Estuaries, *Geochemistry, *Sedi- 
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water interfaces, Interstitial water, Cycling nutri- 
ents, Carbon, Nitro a Phosphorus, Phytoplank- 
ton, Bacteria, *North Carolina, Neuse River, Pam- 
lico River. 


This is a survey of the composition, distribution, 
and sources of surface sediments in the Pamlico 
and Neuse River Estuaries. The interstitial(pore) 
waters of the sediments were also studied to esti- 
mate the decomposition stoichiometry of organic 
matter and the diffusive flux of NH, FRP(filterable 
reactive phosphorus), SO, Si, DIC(dissolved inor- 
ganic carbon), and Cl. The sediments of the two 
estuaries were quite similar. Mud deposits (>90% 
silt + clay) eusaned 90% of the area of both, and 
the remainder was sandy sediments near shore or 
upriver of the transition zone. There was a pro- 
gressive decrease in total organic carbon(TOC) 
and total phosphorus(TP) concentrations down- 
river, but the total Kjeldahl nitrogen(TKN) did 
not change. Data indicate that deposition of estuar- 
ine phytoplankton carbon governs the organic 
chemistry of the top meter of sediments in the 
lower two thirds of the estuaries, while in lower- 
salinity upriver areas, freshwater carbon is evident. 
Total annual diffusional flux of NH and FRP from 
the sediments represents 7.7 and 5.4% of average 
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annual phytoplankton N and P uptake in surface 
waters. Bi tion and advection of pore waters, 
as well as large pulsed nutrient fluxes from anoxic 
bottom waters, could increase these estimates 
almost 5 fold. Only about half of the calculated N 
and P of phytoplankton sedimentation is returned 
to the water column, thus storage and recycling of 
nutrients within the sediments is occurring. 
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TROPHIC ENERGETICS IN ARCTIC FRESH- 
WA 


TER ECOSYSTEMS, 
Alaska Univ., Fairbanks. Inst. of Water Resources. 
D. M. Schell, and P. Ziemann. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236141, 
Price codes: A02 in paper copy, AOI in microfiche. 
Completion Report 80-11, October 1981. 17 p, 5 
Me 12 Ref. OWRT A-069-ALAS(1), 14-34-0001- 
1102. 


Descriptors: *Aquatic productivity, *Primary pro- 
ductivity, Food chain, Food pyramids, *Food 
webs, Limnology, Ecology, Fishes, Rivers, Ecol- 
ogy, *Detritus, Aquatic life, *Alaska, Colville 
River, *Organic carbon, Harrison Bay. 


The inputs of organic carbon from the Colville 
River and from shoreline erosion to Harrison Bay 
dominate the energy input to this system. This 
large input of allochthonous carbon is utilized by 
microorganisms and the secondary production is 
transferred up the food web to comprise a large 
fraction of the carbon in amphipods sampled from 
Harrison Bay during November, based on the 
carbon-14 content of the amphipods. The anadro- 
mous fishes entering marine waters attain an isoto- 
pic composition typical of marine fishes by late 
summer. Upon entering the freshwater system, 
however, the food web dependencies shift drasti- 
cally and by spring, the anadromous fishes sampled 
(least cisco, broad whitefish) were almost com- 
pletely derived from peat as indicated by a large 
depression in C-14 content. These data indicate 
two critical facts regarding anadromous fish popu- 
lations: 1. Overwintering anadromous fishes in the 
Colville River feed actively and turn over their 
entire body carbon. They do not overwinter on fat 
reserves acquired during summer marine feeding. 
2. Overwintering fishes are heavily dependent 
upon peat as an energy source, probably via insect 
larvae as principal consumers. By June, least cisco 
and broad whitefish are 69-65% peat carbon. 
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DEVELOPMENT OF REGIONAL WETLAND 
RESTORATION GOALS: COASTAL WET- 


LANDS, 

California Coastal Commission, San Francisco. 
For primary bibliographic entry see Field 6G. 
W83-03691 


ENGINEERING WETLANDS: CIRCULATION, 
SEDIMENTATION, AND WATER QUALITY, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 

R. B. Krone. 

In: Wetland Restoration and Enhancement in Cali- 
fornia, M. Josselyn, ed. California Sea Grant Col- 
lege Program Report No T-CSGCP-007, Tiburon 
Center for Environmental Studies, San Francisco 
State Univ., December 1982. p 53-61, 4 Fig. 


Descriptors: *Wetlands, *Dikes, *Marshes, *Sedi- 
mentation, *Water quality, *Soil engineering, Estu- 
aries, Hydraulic design, Tidal flats, Tides, Soil 
stability, S ded solids, Sedimentation rates, 
Flood control storage, Algal control, Catchment 
areas. 


Marshes result from the combined effects of tides, 
rising sea level, sediment transport, and marsh 
plants. Restoring diked lands to viable marshes 
includes restoration of flooding and draining regi- 
mens by gravity flows, and importation of fresh 
sediments that provide conditions for growth of 
desired plant species. Marsh plants promote depo- 
sition of sediment among themselves by facilitating 
aggregation of suspended particles and by protect- 
ing deposited material from wave action. Hydrau- 


lic design consists of application of unsteady flow 
computations to the peculiar conditions of marsh- 
lands, with tides, friction, and conveyance dimen- 
sions, either specified or adjustable. One-dimen- 
sional hydraulic representations are suitable; two- 
dimensional models are too detailed. Methods for 
constructing dikes and channels on marshlands is 
difficult because excavating equipment gets mired 
in the saturated soil. Data on suspended sediment 
concentrations, needed to compute sedimentation 
rates, are rarely available so they must be estimated 
using rates from other sites. However, rates of 
sedimentation in shallow ponds typically slow as 
the water gets shallower. Water quality in restored 
marshes requires minimizing conditions favorable 
for mosquito larvae, such as by providing drainage 
for depressions in the marsh surface, and prevent- 
ing the development of a scum by providing 
short retention time in ponds and channel ends that 
do not drain completely. Lands to be restored to 
marsh might have other uses, such as recreation, 
education and/or flood water storage. These fac- 
tors must be considered in designing the physical 
facilities. (Atkins-Omniplan) 
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RESTORATION TECHNIQUES, RESEARCH, 
AND MONITORING: VEGETATION, 

San Diego State Univ., CA. 

J. Zedler, M. Josselyn, and C. Onuf. 

In: Wetlands Restoration and Enhancement in 
California, M. Josselyn, ed. California Sea Grant 
College Program — No T-CSGCP-007, Ti- 
buron Center for Environmental Studies, San 
Francisco State Univ., December 1982. p 63-74, 9 
Tab. 


Descriptors: *Wetlands, ‘Marshes, *Coastal 
waters, tomy development, *Vegetation, Eco- 
systems, Wildlife habitats, Submerged plants, Algal 
control, Grasses, Saline soils, Salt marshes. 


Marsh vegetation provides a transition from aquat- 
ic to terrestrial habitats. This paper summarizes the 
ecological features of wetland vegetation, reviews 
data on California’s wetland vegetation, outlines 
ecological factors in planning marsh establishment, 
and suggests research programs to improve resto- 
ration efforts. The emphasis is on emergent and 
submerged vegetation, particularly salt marshes. 
California’s wetlands have extremely variable ~ 4 
drologic regimes, some stressful and some benefi- 
cial to plant productivity. Soil salinity is also a 
major factor in marsh composition and productiv- 
ity. The three main restoration goals--restoring 
what has been oes turning dredge spoil de- 
posits into wildlife habitat, and treating sewage 
effluent--require appropriate communities. e 
techniques used to do that include modifying water 
circulation, establishing new substrate elevations, 
and planting. Some values that argue for inco 
rating eelgrass beds in coastal wetland restoration 
are that primary production is very high, it may 
filter sewage, coastal stabilization could occur, the 
density and biomass of animals is much higher, and 
the environment enhances fish production. Resto- 
ration techniques are still experimental; therefore, 
once the restoration goals and site conditions, in- 
cluding elevations and soil characteristics, have 
been established, specific implementation plans can 
begin. The site should be monitored before and 
after implementation. These efforts must be suffi- 
cient to determine what caused a success or failure 
and the results should be made readily available to 
be useful to future projects. (Atkins-Omniplan) 
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ANALYSIS OF COASTAL MARSH ECOSYS- 
TEMS: EFFECTS OF TIDES ON VEGETA- 
TIONAL CHANG: 

Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

W. C. Kennard, M. W. Lefor, and D. L. Civco. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246926, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Completion Report, June 1983. 151 p, 30 Tab, 47 
Fig, 25 Ref, 3 Append. OWRT B-014-CONN(1), 
14-34-0001-0212. 
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collection, *Plant populations, *Remote sensing, 
*Satellite technology, *Spartina, Spatial distribu- 
tion, *Tidal marshes, *Tide effects, Temporal dis- 
tribution, Vertical distribution, Aquatic ecosys- 
tems, Ecology, Elevation, Species density, Species 
diversity, Topographic mapping, *Connecticut. 


Three study sites along the Connecticut coast were 
used for detailed analysis of tidal regime, salt 
marsh vegetation distribution, and microelevation. 
Surveyed belt transects extending from water’s 
edge to upland transition, measuring 10 x 70 m, and 
onsite tide gauges were established and data gath- 
ered over three seasons. Elevation and plant spe- 
cies distribution data were subjected to discrimi- 
nant analysis. It was determined that the landward 
extent of Spartina alterniflora Loisel. (tall form) 
indicates the line of mean high water on a salt 
marsh. Photointerpretation, mapping, and cover 
analysis of successive imagery from five over- 
flights from 1934 to 1981 showed a net increase in 
coverage by S. alterniflora, perhaps indicating a 
response to an increase in sea level, among other 
factors. Digitized vegetation maps were used to 
detect changes in plant species distribution. An 
image processing system, PICPAC, was developed 
for thematic mapping of coastal ecosystems cover 
types from digital satellite imagery. The report 
contains extensive narrative enhanced by 30 tables 
and 47 figures, including 18 manually-prepared and 
nine computer-generated cover classification maps. 
W83-03708 


MINERALOGY OF SEDIMENTS IN THREE 
ESTUARIES ON OAHU, HAWAII, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

P. C. Ekern, and P-F. Fan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248310, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Memorandum Report No 68, June 1983. 
33 p, 7 Fig, 8 Tab, 34 Ref. OWRT A-043-HI(6), 
14-31-0001-4011, -5011, 14-34-0001-7025, -7026. 


Descriptors: *Mineralogy, *Sediments, *Estuaries, 
Alluvial deposits, Geomorphology, X-ray diffrac- 
tion, Watersheds, *Oxisol, *Mollisol, *Inceptisol, 
Vertisol, Kaneohe Bay, Maunalua Bay, Pearl 
Harbor, *Hawaii. 


Semiquantitative X-ray diffraction was used to de- 
termine the relative abundance of minerals in sedi- 
ments from three estuaries on Oahu, Hawaii. The 
watersheds of the three sites represent diverse en- 
vironments: Kaneohe Bay, a windward northeast 
facing lagoon-bay complex; Maunalua Bay, a lee- 
ward south facing, heavily urbanized area; Pearl 
Harbor, a blend of urban-agricultural estuarine 
complex on the leeward central portion of Oahu. 
Five suites of mineralogic assemblages were found: 
basaltic, secondary clay, hydrothermal-aeolian, 
marine carbonate, and authigenic. Carbonates pre- 
vailed in the sediments in Kaneohe Bay except 
near stream mouths. Primary minerals of the basal- 
tic suite dominated the terriginous sediments from 
the streams, buy iron-rich secondary minerals were 
common and quartz and mica of aeolian origin and 
some hydrothermal christobalite were present. 
Secondary clay minerals and hematite were the 
main constituents of the suspended sediments car- 
ried to Maunalua Bay. In Pearl Harbor the basaltic 
suite was dominant near the stream mouths. Sec- 
ondary clays and aeolian quartz and illite were 
found where salinity and currents allowed deposi- 
tion. Authigenic pyrite was formed where anaero- 
bic conditions developed in organic depositions. 
Montmorillonitic minerals correpond to the source 
soils derived from tuff. Heavy metals in Kaneohe 
Bay resembled the soil and rock levels but consid- 
erably higher levels were found accumulated in the 
fine sediments in Pearl Harbor. 
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METAL SURVEYS IN SOUTH AFRICAN ES- 
TUARIES V. KROMME AND GAMTOOS 
RIVER (ST. FRANCIS BAY), 

ei Elizabeth Univ. (South Africa). Dept. of Zoo- 
logy. 





For primary bibliographic entry see Field 5B. 
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METAL SURVEYS IN SOUTH AFRICAN ES- 
TUARIES VI. SUNDAYS RIVER, 

Port Elizabeth Univ. (South Africa). 

For primary bibliographic entry see Field 5B. 
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3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


RO VS. MSF FOR _ HIGH-CAPACITY 
SEAWATER DESALINATION P. 


LANTS, 
Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE. 


C. T. Sackinger. 
Power Engineering, Vol 86, No 8, p 56-58, August, 
1982. 3 Fig, 2 Tab, 7 Ref. 


Descriptors: *Reverse osmosis, *Desalination, 
*Multistage flash distillation, Distillation, 
Seawater, Membrane processes, Flash distillation, 
Costs, Capital costs, Energy. 


Reverse osmosis offers several advantages over 
multistage flash (MSF) distillation for seawater 
desalination. Energy costs for reverse osmosis are 
significantly less than for thermal processes. For a 
5.56 mgd dual-pu reverse osmosis plant pro- 
ducing 71.4 MW of electric power, energy require- 
ments are 6.61 kWh per cu m of water produced. 
Fuel consumption is 19.38 tons per hour for re- 
verse osmosis and 21.5 tons per hour for MSF. 
Annual fuel savings are 18,536 tons or $3.7 million 
cost savings at a price of $30.60 per barrel. Capital 
costs for a Key West, Florida, 3 mgd reverse 
osmosis plant put on line in December 1980 were 
$3 << , processed per day. (Cassar-FRC) 
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NOVEL COMPOSITE MEMBRANES, 

Bend Research, Inc., OR. 

E. K. L. Lee, H. K. Lonsdale, W. C. Babcock, R. 
P. Barss, and M. E. Tuttle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243170, 
Price codes: A04 in paper copy, AO! in microfiche. 
Completion Report, April 1983. 40 p, 20 Fig, 8 
Tab, 16 Ref. OWRT C-10004-S(No 1449)(1). 


Descriptors: *Membranes, *Desalination, *Reverse 
osmosis, *Chlorine, Saline water, Seawater, Brack- 
ish water, *Composite membranes, Chlorine resist- 
ance, Mechanisms of chlorine attack, Membrane 
processes. 


A serious limitation of most high-performance 
composite reverse-osmosis (RO) membranes is 
their sensitivity to chlorine attack. The objective 
of this program was to develop membranes with 
good desalination performance and improved chlo- 
rine resistance. A composite polyamide membrane 
designated 3N8(OL) was developed which exhibit- 
ed no significant degradation with over 50 days of 
cumulative exposure to 0.5 ppm chlorine (as 
Na0Cl) at pH 6.5. This degree of chlorine resist- 
ance was comparable to that of the best commer- 
cial membrane (FT-30 produced by FilmTec Cor- 
poration). The best 3N8(OL) membranes exhibited 
an NaCl rejection of 99.32% and a water flux of 34 
gal/ft super 2-day (gfd) under the test conditions of 
800 psi and 1l-wt% NaCl feed; with a 3.5-wt% 
NaCl feed the rejection obtained was 97.9% at a 
water flux of 12 gfd. Thus, this membrane is suited 
for brackish-water treatment but not for single-pass 
seawater desalting. Even better chlorine resistance 
was exhibited by a second membrane, designated 
2N31. At the end of a 500-hour accelerated chlo- 
rine-resistance test at 10 ppm Na0C1 and pH 6.5, 
no salt rejection decrease was detectable. At 800 
psi and with a 1-wt% NaCl feed, the average salt 
rejection observed was 97.7% and the water flux 
was 7.4 gfd. Thus, this membrane is superior in 
chlorine resistance to 3N8(OL) or FT-30 but has 
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only modest RO performance. The probable mech- 

anisms of chlorine attack in polyamide membranes 

and the likely identity of the reacting species have 
ummarized. 


been s 
W83-03678 
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GEOPHYSICAL MAPPING TECHNIQUES 
FOR GROUNDWATER AVAILABILITY, CEN- 
TRAL PIEDMONT PROVINCE, NORTH 
CAROLINA, 

Guilford Coll., Greensboro, NC. Dept. of Geology 
and Earth Sciences. 

Cc. C. Almy, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235770, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Water Resources Research Institute, Completion 
Report, North Carolina State Univ. at Raleigh, 
May 1983. 20 p, 56 Ref. OWRT A-118-NC(1), 14- 
34-0001-1135. 


Descriptors: Geophysics, *Groundwater availabil- 
ity, Gravity studies, Magnetic studies, Seismology, 
*Water supply development, Groundwater mining, 
*Groundwater potential, Bedrock, Alluvium, Geo- 
logic fractures, *North Carolina, *Mapping. 


Limited surface water supplies in populous Guil- 
ford County, North Carolina, necessitate wise use 
and management of groundwater resources. In the 
search for suitable groundwater supplies, this study 
explores the usefulness of gravimetric, magnetic, 
and refraction seismic techniques in differentiating 
among types of bedrock, soil/saprolite, and flood- 
plain alluvium as well as the detection and delinea- 
tion of hydrologically important fracture zones. 
Gravity and magnetic surveys have proved useful 
in delineating major bedrock units. Seismic refrac- 
tion work indicates alluvial fill over the bedrock 
directly or over saprolitic material in the valley. 
Preliminary studies of fracture patterns and the 
development of predictable fracture occurences 
aid in groundwater recovery. The ability to map 
the unconsolidated cover, as well as the underlying 
bedrock, permits closer control on groundwater 
migration and occurences and provides the possi- 
bility of using the regolith as a primary water 
source, as well as the fractured bedrock, the tradi- 
tional source of groundwater in this area. The 
successful applications of these geophysical tech- 
niques can reduce the risk and cost of locating 
high-yield wells. 

W83-03612 


SOME CURRENT PROBLEMS IN INVESTIGA- 
TIONS OF THE INTERACTION OF SUBSUR- 
FACE AND SURFACE WATERS OF THE USSR, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drogeologii i Inzhenerdoi Geologii, Moscow 
(USSR). 

For primary bibliographic entry see Field 6D. 
W83-03734 


WATER HARVESTING FOR AFFORESTA- 
TION: III, DEPENDENCE OF TREE GROWTH 
ON AMOUNT AND DISTRIBUTION OF PRE- 
CIPITATION, 

Research Inst. of Forests and Rangelands, Tehran 
(Iran). 

A. Kowsar. 

Soil Science Society of America Journal, Vol 46, 
No AP 802-807, July-August, 1982. 1 Fig, 2 Tab, 
17 Ref. 


Descriptors: *Water harvesting, *Water supply de- 
velopment, *Surface runoff, Asphalt, Paving, 
Water resources development, *iran, Irrigation 
practices, Trees, Vegetation establishment, *Tree 
growth, Precipitation. 


Information was sought concerning the continued 
survival and growth rate of the rain-fed, nonirri- 
gated trees in the afforestation projects in Iran. 
Verification was also sought of the runoff efficien- 
cy predictive equation is presented in earlier stud- 
ies, and predictive equations were developed 
which ona be used in planning aforestation proj- 
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ects with and without employing procedures for 
water harvesting. In order to harvest the needed 
water for sustaining tree growth, asphalt was 
sprayed onto the sloping soil surface, and runoff 
from the sealed area was conserved in soil of level 
basins constructed below them. Drought-enduring, 
cold-resistant trees were planted in these basins. 
The complete deterioration of the asphalt mem- 
brane 5 years after installation along with growth 
of vegetation on these treated and untreated con- 
trol plots has reduced efficiency of both to almost 
nil. Survival of the tree species 9 years after plant- 
ing on asphalt-treated and control plots was not 
significantly different statistically. Although the 
runoff contribution of the asphalt-sprayed 
microwatersheds was negligible during the 1975-78 
period, the additional water received by the treat- 
ed trees in previous years resulted in extra growth 
of height, crown area, and stem cross section. The 
tree species varied considerably in response to the 
additional water, apparently due to the differences 
in the phenology and physiology of a leguminous 
tree, a nonleguminous tree and a coniferous tree. 
Trees on asphalt-plots generally grew taller than 
controls. It was concluded that water harvesting 
by soil surface application of asphalt is a low cost 
substitute for the wasteful irrigation practices pres- 
enily used for establishing greenbelts in Iran. 
(Baker-FRC) 
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STREAM-WATER STORAGE IN THE OCEAN 
USING AN IMPERMEABLE MEMBRANE, 
Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

E. T. Murabyashi, M. Asuka, R. Yamada, Y. S. 
Fok, and H. K. Gee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248369, 
Price codes: A04 in paper copy, AOI in microfiche. 
Technical Report No 152, May 1983. 67 p, 15 Fig, 
2 Tab, 30 Ref. 4 Append. OWRT B-065-HI(1), 14- 
34-0001-9262, 2113. 


Descriptors: *Water storage, Moveable dams, 
*Reservoir linings, *Reservoir storage, *Mem- 
branes, Hydraulic, models, Irrigation water, 
*Stream-water storage, West Loch, Pearl Harbor, 
Oahu, *Hawaii. 


The conceptual feasibility of storing fresh water in 
the ocean was investigated using a plastic mem- 
brane as the reservoir liner. In the initial phase, 
two physical hydraulic models were constructed to 
test the concept. The first was a water-filled, glass- 
sided box to observe the movement and reaction of 
the membrane to various simulated effects of cur- 
rents, waves, and sediment deposition. The second 
was a 1:400-scale model (6.7 x 6.1 m) of West 
Loch, Pearl Harbor (a potential field application 
site), with 1:24 vertical exaggeration for similitude. 
The curtain method was used because it can en- 
close a large water body. The effect of wind, 
waves, tides, and currents on the curtain were 
simulated and the reactions observed. Although 
modeling is a useful tool for investigating initial 
concepts, its direct field application is limited be- 
cause of scaling. Actual field testing or an initial 
pilot-stage basis constituted the second phase. Cur- 
tains, floating reservoirs, and bags were construct- 
ed of polyethylene sheets and deployed. All 
worked well after modifications were made fol- 
lowing initial testing. The bag is the easiest to 
deploy because it is prefabricated and ready for 
use. No field attachment of floats and anchors is 
necessary as for curtains or floating reservoirs; 
however, the latter two have certain characteristic 
advantages which may override this difficulty. 
Based on this experimental experience, the concept 
of membrane water-shortage appears feasible and 
further development work leading to operational 
equipment seems justified. Selection of suitable 
membrane material is one of the key factors to be 
explored, along with effects of weathering and 
biota. Quiescent waters are essential to the success 
of this concept. 
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DEEP WELLS DON’T RUN DRY, 
J. Gordon. 
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New Zealand Jornal of Agriculture, Vol 145, No 
6, p 8-9, December, 1982. 


Descriptors: *Wells, *Aquifers, *Irrigation water, 
Canterbury, *New Zealand, Groundwater irriga- 
tion. 


Irrigation wells sunk within the past 5 years near 
Canterbury, New Zealand, began to run dry 
during the drought of last summer and autumn 
because they had been drilled too shallow during a 
period of oe table. The North Canterbury 
Catchment d is involved in groundwater use 
and planning to help farmers sinking new wells to 
choose a proper location and depth for reliable 
water supplies. Some older wells in the region, 
believed to be going dry, upon investigation were 
found to be clogged by failure of screening systems 
and corrosion. For this area groundwater irrigation 
is most sensible. Supplies are nearly inexhaustible 
because several large gravel bed aquifers, remnants 
of ancient rivers, run through the area. (Cassar- 


FRC) 
W83-03810 


3C. Use Of Water Of Impaired 
Quality 


INNOVATIVE TECHNOLOGY RECYCLES 
WASTE. 


Hirsch and Co., San Diego, CA. 
For primary bibliographic entry see Field 5D. 
W83-03545 


A SURVEY OF SOILS IRRIGATED WITH AR- 
KANSAS RIVER WATER, 

Arkansas Univ., Fayetteville. Dept. of Agronomy. 
J. T. Gilmour, H. D. Scott, and R. E. Baser. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235234, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Research Center Publication No 
96, Univ. of Arkansas, Fayetteville, March 1983. 
46 p, 4 Tab, 19 Ref, 1 Append. OWRT A-062- 
ARK(1), 14-34-0001-2104. 


Descriptors: Irrigation, Conductivity, Hydrogen 
ion concentration, Saline water, *Saline soils, Sa- 
linity, *Soil physical properties, Sodium, *Sodium 
chloride, Water quality, *Arkansas River, Arkan- 
sas, *Irrigated soils. 


Interest in the use of Arkansas River water for 
irrigation has increased recently as land adjacent to 
th- r is converted to crop production and river 
aver is considered as an alternative to depleted 
underground supplies. Since the Arkansas River 
can contain elevated concentrations of sodium 
chloride, this study was designed to determine if 
soil conditions adverse to crop growth were devel- 
oping where river water has been used. The 
impact of river water on sites where river water 
was used as either the sole source for up to three 
years or a supplement to another surface source for 
up to twenty years was evaluated. The mean sur- 
face and profile ESPs were both 3.7%, while par- 
allei ECs for a 1:2 soil:water extract were 183 and 
163 umhos/cm, respectively. Mean surface and 
profile chloride concentrations were 32 and 50 ug/ 
g, respectively. Mean saturated hydraulic conduc- 
tivities were 0.0115 cm/hr for the surface soil. No 
data were obtained which suggested that the use of 
the Arkansas River under the conditions described 
above was detrimental to soil physical or chemical 
properties. Periodic re-evaluation of this conclu- 
sion is suggested at site where direct use of Arkan- 
sas River water continues for an extended period 
of time. 
W83-03589 


GROWTH, DEVELOPMENT, AND ROOT 
QUALITY OF SWEET POTATO AS INFLU- 
ENCED BY SOIL WARMING, 

North Carolina State Univ. at Raleigh. Dept. of 
Horticultural Science. 

D. C. Sanders, W. C. Porter, R. W. Skaggs, and D. 
M. Scheirer. 

HortScience, Vol 16, No 4, Aug 1981. p 537-539, 1 
Fig, 3 Tab, 6 Ref. OWRT A-060-NC(6), 14-31- 
0001-4033. 


Descriptors. *Thermal water, *Heated water, 
*Plant growth, *Soil temperature, Subsurface irri- 
gation, Sweet potatoes, Waste heat, Sprinkler irri- 
gation, Crop production. 


Power plants are a major source of waste heated 
water which because of the known effects of ther- 
mal pollution cannot be returned as is to native 
water resources. Previous studies have indicated a 
beneficial use of heated water; namely soil warm- 
ing, which enhances growth of various plants. In 
the present work fresh and dry weights of the 
above ground plant of ‘Copper Skin Jewel’ and 
‘Jewel’ sweet potatoes (Ipomoea batatas (L) Lam.) 
increased with soil warming but total yield of roots 
was unaffected. Soil warming increased root size, 
root epidemal color intensity, and improved inter- 
nal color but decreased percent dry weight, and 
root pH. Evaporative cooling reduced the foliage 
weight, storage root fresh weight and total weight 
of ‘Jewel’ but not of ‘Copper Skin Jewel.’ Subirri- 
gation did not influence any of the parameters 
mentioned above. 

W83-03615 


AN EVALUATION OF SEASHORE MALLOW, 
KOSTELETZKYA VIRGINICA (L.) PRESL., AS 
A POTENTIAL NEW CROP WHICH CAN BE 
GROWN IN BRACKISH WATER, 

Delaware Univ., Newark. School of Life and 
Health Sciences. 

F. G. Somers, and D. M. Grant. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236109, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Center Completion Report, 
Univ. of Delaware, Newark, June 1983. 32 p, 20 
Tab. OWRT A-048-DEL(2). 


Descriptors: *Brackish water, *Seashore mallow, 
Irrigation water, *Marsh plants, Agriculture, Cro 
production, Alternative water use, Nutrients, Salt 
water use, *Salt tolerant plants, Saline water. 


Seashore mallow, Kosteletzkya virginica (L.) 
Presl., a plant native to brackish areas of coastal 
marshes of southeastern United States, was grown 
in field plots irrigated with water from a tidal 
stream and in the laboratory in a nutrient solution 
(Hoagland’s) salinized with sea salts. In the field 
the seed yield did not respond to application of N- 
P-K fertilizer, in contrast to previous observations. 
The plants grew well when irrigated 0, 3, or 5 
times weekly with tidal-stream water. The highest 
yields were with 0 and 5X and with a 22.5 cm 
spacing between plants. In growth-chamber experi- 
ments, growth was reduced by salinity, particular- 
ly 10 0/oo. Markedly greater growth was obtained 
when the nutrient solution was changed weekly 
and the nutrient solution was aerated, but in the 
presence of an excess of a slow-release fertilizer 
aeration resulted in reduced growth and lowered 
the pH. Salinization of the nutrient solution in- 
creased diffusive resistance, decreased the water 
lost by transpiration, and reduced the chlorophyll 
content of the leaves. The amount of water lost per 
gram increase in dry matter was decreased by 
salinization. Despite a very substantial transpira- 
tional water loss, most of the Na super + remained 
in the nutrient solution at the end of the experi- 


ments. 
W83-03618 


THE NITROGEN BALANCE OF VEGETABLE 
CROPS IRRIGATED WITH UNTREATED EF- 
FLUENT, 

Chile Univ., Santiago. Dept. of Inorganic and Ana- 
lytical Chemistry. 

For primary bibliographic entry see Field 5B. 
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3D. Conservation In Domestic and 
Municipal Use 


DISCUSSION: RESIDENTIAL WATER CON- 
SERVATION, 

Blatchley Associates, Inc., Denver, CO. 

R. K. open 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 


14 


Society of Civil Engineers, Vol 108, No WR2, p 
240-242, June, 1982. 2 Ref. 


Descriptors: *Water conservation, *Peak demand, 
*Domestic water, Municipal water, Water use, 
Pricing, Water demand, Irrigation, Lawns. 


The paper, ‘Residential Water Conservation’ by J. 
E. Flack, published in the Journal of the Water 
Resources Planning and Management Division, 
Proceedings of the American Society of Civil En- 
gineers in March, 1981, is described in this discus- 
sion as academic and idealistic. Estimates, not hard 
data, were used. The paper failed to mention that 
reducing peak flow demands may require signifi- 
cant capital costs. Recycling treated wastewater 
for public use, as suggested, is not allowed by law 
in some states. The critic felt that some of the 
figures on lawn size and daily household demand 
were exaggerated. A 100% irrigation efficiency in 
lawn watering is not attainable. Water use restric- 
tions by scheduling reduce peak demand but may 
not reduce overall consumption. (Cassar-FRC) 
W83-03658 


WATER CONSERVATION IN RESIDENTIAL 
DEVELOPMENT: LAND-USE TECHNIQUES, 
American Planning Association, Chicago, IL. 

W. Sanders, and C. Thurow. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249573, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Planning Advisory Service Report No 373. Ameri- 
can Planning Association, Chicago, December 
1982. 34 p, 26 Fig, 1 Tab, 46 Ref, 3 Append. 
OWRT C-00018-T (No 0425)(1). 


Descriptors: *Water conservation, *Urban plan- 
ning, *Zoning, *Land use, *Local governments, 
Conservation, Legal aspects, Governments, Urban- 
ization, Landscaping. 


This report, written for land-use planners in local 
government, describes how local governments 
around the country are reducing residential water 
demands. In particular, it examines water conser- 
vation provisions in comprehensive city plans on 
zoning and subdivision regulations designed to 
conserve water. It discusses how such land devel- 
opment considerations as housing types, lot layout, 
landscaping requirements, and density provisions 
can be used to reduce water consumption in new 
residential development. The report also provides 
an overview of the more general and more widely 
used techniques for residential water conservation: 
economic incentives, building code provisions, and 
public education programs. 

W83-03716 
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ECONOMICAL WATER USE AND RECOVERY 
OF VALUABLE MATERIALS BY MEANS OF 
ION EXCHANGERS IN THE SURFACE FIN- 
ISHING INDUSTRY (WIRTSCHAFTLICHE 
WASSERVERWENDUNG UND WERTSTOF- 
FRUCKGEWINNUNG DURCH IONENAUS- 
TAUSCHER IN DER OBERFLACHENVERE- 
DELNDEN INDUSTRIE), 

K. Fischwasser. 

Wasserwirtschaft-Wassertechnik, Vol 32, No 8, p 
260-263, August, 1982. 8 Fig, 3 Tab. 


Descriptors: *Water use efficiency, *Water conser- 
vation, *Metal-finishing wastes, *Ion exchange, 
*Waste recovery, Water treatment facilities, 
Drinking water, *German Democratic Republic, 
Metal-finishing industry, Cation exchange, Anion 
exchange, Wash water, Nickel, Economic aspects, 
Costs, Recycling, Wastewater renovation, 
Wastewater treatment, Desalination, Industrial 
water. 


The economical use of water is important in the 
chemical and electrochemical metal surface-finish- 
ing industries, both to minimize the consumption of 
drinking water for industrial purposes and to re- 
cover constituents of wastewater for conservation 
and environmental reasons. In the German Demo- 
cratic Republic (GDR), ion exchange has been 





used for this purpose. The purpose has been used 
successfully since 1968 for wash water desalination 
and wash water circulation management. For salt 
concentrations of 1-3 mmol/1 and two-level load, 
water savings of about 3.5 million cu m/yr for 
approximately 50 ion exchange facilities are real- 
ized (a ate of 95% of circulating water 
volume). The ca se <3 of individual plants lies 
between 3 and 225 m/hr; the plant with the 
highest capacity is the Halle drinking water treat- 
ment facility, which exports water to the USSR. 
The disadvantage of ion ——— is that it re- 
quires regenerating chemicals, which can in them- 
selves cause pollution; methods of reducing their 
use include reduction of wash water salt content, 
counterflow ion exchange with a cation exchanger, 
and compound regeneration between strong and 
weak basic anion exchangers. Two ion exchangers 
for nickel recovery have been operational since 
1981 in Dresden. These plants could also be used 
to recycle other metals, such as copper and zinc 
with acid electrolytes. Ion exchange without recy- 
clin; ee is presently being instituted in the 
GDR. In the GDR, there are 20 facilities for 
shaaedineds acid regeneration (iron removal) using 
acid cation exchange resins. Ion exchange, togeth- 
er with other procedures, is being tested for use in 
chromic acid recycling. (Gish-FRC) 
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INDUSTRIAL WATER REUSE WITH COU- 
PLED-TRANSPORT MEMBRANES, 
Bend Research, Inc., OR. 

For primary bibliographic entry see Field 5D. 
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DREDGED SEDIMENT FOR AGRICULTURE: 
LAKE PARADISE, MATTOON, ILLINOIS, 
Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Engineering. 

W. D. Lembke, J. K. Mitchell, J. B. Fehrenbacher, 
and M. J. Barcelona. 

Illinois Water Resources Center Research Report 
No 175, January 1983. 42 p, 13 Fig, 11 Tab, 21 Ref, 
3 Append. 


Descriptors: *Lake sediments, *Soil-water-plant 
relationships, “Dredging, *Agriculture, *Crop pro- 
duction, momic yield, Corn, Water quantity, 
Water supply, Sediments, Nutrients, Potential 
water supply, Farming, Dewatering, *Illinois. 


Sediment was hauled from Lake Paradise, a water 
supply lake for Mattoon, Illinois, applied to a dem- 
onstration site of farmland on the lake watershed. 
The sediments in the upper portions of the lake 
contained levels of trace metals which were very 
near the north hemispheric average for soils. The 
sediments were also balanced in nutrients and 
lower in total metal levels than some commercial 
soil amendments, resulting in a composition most 
closely comparable to the soil and cow manure. 
Results of the application showed a significant 
yield increase of corn on the hauled sediment plots 
compared to the original farmland. About a $100 
per acre net increase resulted, which would help 
defray some costs of lake reclamation. It was found 
that the costs of lake reclamation by applying 
dredged sediment to farmland using terraces is 
directly related to the steepness of the land slope. 
Spray irrigating sediment was found to be compa- 
rable in cost to storing behind terraces, with the 
disadvantage that spray irrigation is limited to soils 
or special soil management practices where erosion 
can be controlled. A study of the water chemistry 
of Lake Paradise during the dredging operation 
indicated that the project had a minimal effect on 
lake water quality. Frequently, the limiting process 
in dredging operations is the rate of dewatering of 
the dredged materials. If certain admixtures of soil 
amendments can be used to improve dewatering 
properties, then using dredged material to reclaim 
= soils can be optimized. (Garrison-Om- 
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PTIMUM WATER 


Oo USE IN 
PRODUCTION, 


FRUIT CROP 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Southwest Missouri State Univ., Springfield. Dept. 

of Agriculture. 

B. D. Fuqua. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB83-243089, 

Price codes: A03 in in mi 3 

bd Resources Center Completion 
eport, Univ. of Missouri, Columbia, November 

i. 32 p, 4 Fig, 6 Tab, 16 Ref, 3 Append. B-130- 

MO(1), 14-34-0001-9080 


Descriptors: Irrigation, *Irrigation np opens 
*Irrigation efficiency, *Drip irrigation, Soil water, 
*Water stress, Leaf-water potential, Soil-water po- 
tential, Saturated soil, Tensiometer, Fruit crops, 
Water use efficiency, Strawberries, Blueberries, 
Fragipan soils, Newtonia soil, Viration soil, *Soil 
water tensions, *Missouri, Springfield. 


The effect of varying soil water tensions of = 
— of strawberry (Fragaria annanassa) and 
ighbush blueberry (Vaccinium corymbosum, V. 
australe) plants were studied in growth chamber 
and field experiments. Plants, grown in porous 
media in growth chambers, were more vigorous, 
had a leaf areas, and higher xylem potentials 
when the media was maintained at high moisture 
contents. Visual symptoms of plant stress were 
evident in plants grown at soil water tensions 
above 0.80 & In the field studies, highbush blue- 
berry plants made maximum growth in well 
drained, well aerated , moist soil ni Vege- 
tative growth during the first two years of plant 
establishment was not significantly different as 
long as soil water tensions remained less than 0.65 
bar. Blueberry plants grown in soils that remained 
wet for extended period of time made very little or 
no growth. The use of sawdust and/or wood shav- 
ings as surface mulches were beneficial in main- 
taining soil water tensions of less than 1 bar 
throughout the growing season. A drip irrigation 
system was effective in maintaining a soil water 
tension of 0.30 to 0.65 bar, a range that appears to 
be optimum for strawberry and blueberry plants. 
Sporadic rainfall and vast differences in drainage 
of soils make it difficult to define an irrigation 
schedule to encompass all soil conditions encoun- 
tered in production of small fruit crops. Monitor- 
ing soil water tensions by use of tensio-meters was 
an effective method of checking water content in 
the moisture range needed for growth of strawber- 
ry and blueberry plants. Utilization of instruments 
to monitor soil moisture should result in conserva- 
tion of energy, water, and labor required in grow- 
ing small fruit crops. 
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EVAPORATIVE COOLING BY MIST AND 
SPRINKLE IRRIGATION AND CONSERVING 
WATER IN VEGETABLE IRRIGATION IN AR- 
IZONA, 
Arizona Water 
Tucson. 

A. J. Pratt, and F. C. Harper. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248328, 
Price codes: A02 in paper copy, A01 in microfiche. 
Completion Report, January 1983. 20 p, 7 Fig, 6 
= 14 Ref. OWRT A-101-ARIZ(2), 14-34-0001- 
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Resources Research Center, 


Descriptors: Vegetables, *Evaporative coolin, 
*Water conservation, Irrigation systems, *Spri 
irrigation, *Mist irrigation, *Arizona, Water use 
efficiency, *Crop response, Crop yield, Peppers, 
Tomatoes, Potatoes. 


Temperature, yield response and water-use effi- 
ciency are given for eight cultivars of peppers, two 
of tomatoes and one of potatoes irrigated by dead- 
level furrow, regular and intermittent rotating 
sprinkling and micromist with bare soil, with black 
plastic mulch alone, and with clear plastic tunnels 
plus black mulch for the first three weeks after 
setting the plants. Peppers responded very well to 
both the black plastic mulch and the clear plastic 
tunnels plus the mulch, with significant total yield 
increases and water-use efficiency increases. Toma- 
toes gave both yield and water-use efficiency in- 
creases for the plastic mulch but not the tunnels. 
Potatoes also responded well for the black plastic 
mulch. Micromist resulted in the highest water-use 


efficiency (yield/cm of water applied). 

show the cooling effect of intermittent 

pen 9 pe eager pn ata 10- and iS 
cm deep under pepper and potato plants. 
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STATISTICAL ANALYSIS OF CROP YIELD 
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Research Or, Bet- 
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E. Bresler, G. Dagan, and R. J. Hanks. 

Soil Science Society of America Journal, Vol 46, 

o_ p 841-847, pv Aer beme 1982. 4 Fig, 3 Tab, 9 


Descriptors: *Irrigation practices, *Crop yield, 
*Statistical analysis, Mathematical studies, *Line- 
source irrigation, Spatial variability, *Variagram, 
Corn, Wheat. 


Analysis was made of the statistical spatial struc- 
ture of the crop yield of an agricultural field due to 
variability of various factors influencing it. It is 
demonstrated that by operating with the scaled 
variable one can filter out the trend imposed by the 
variable water application volume and therefore 
reveal the influence of other factors such as soil 
properties and genetic and experimental errors. 
The major conclusions were, first, that a station- 
ary, well-behaved varigram achieved for the yield 
is scaled with respect to its average at a given 
irrigation level. The average depends strongly on 
the irrigation level. Second, the variability of yield 
related to factors other than soil properties is small. 
Third, soil variability may have a much larger 
effect upon yield. Fourth, the latter has a spatial 
structure which has to be inferred in order to carry 
out statistical analysis of the field. The average and 
variance depend in this case on the size of the field. 
(Baker-FRC) 
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HEAVY WATER TRACING OF SOIL-WATER 
TRANSFERS UNDER IRRIGATION, 

CEA Centre d’Etudes Nucleaires de Cadarache, 
Saint-Paul-les-Durance (France). Service de 
Radio-Agronomie. 

For primary bibliographic entry see Field 2G. 
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A MODIFIED LINE SOURCE SPRINKLER 
TECHNIQUE FOR CONTINUOUS-VARIABLE 
LEACHING STUDIES, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

J. C. Stark, W. M. Jarrell, and J. Letey. 

Soil Science Society of America Journal, Vol 46, 
No 2, p 441-443, March/April, 1982. 2 Fig, 1 Tab, 
5 Ref. 


Descriptors: *Sprinkler irrigation, *Leaching, In- 
filtration, Permeability, Soil water, Water supply, 
Fertilizers, Pesticides, Irrigation programs, Irriga- 
tion. 


An irrigation system was designed which can pro- 
duce a continuous range of leaching fractions. The 
leaching variable is produced by supplementing 
standard sprinkler irrigation with line source irri- 
gation. The advantages of this modified line source 
technique include the capability of applying a con- 
tinuous leaching variable to plots receiving uni- 
form applications of sprinkler applied fertilizers or 
pesticides, the ability to adjust the slope of the 
water application gradient to produce the desired 
range of leaching fractions, and the option of a 
backup irrigation system when wind speed is too 
great for line source irrigation. By applying a 
chemical injector at the head of the main line, this 
system can also be used to apply uniform amounts 
of sprinkler applied fertilizers, herbicides, or insec- 
ticides to plots which receive line source irrigation. 
This technique could thus be used in studies de- 
signed to compare the effectiveness of surface ap- 
lied and injected chemical sources at different 
le vels of leaching. (Baker-FRC) 
W83-03767 
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WATER AND ENERGY CONSERVATION IN 
IRRIGATED AGRICULTURE: AN ARID AREA 
TECHNOLOGICAL AND ECONOMIC CASE 
STUDY, 

Arizona Univ., Tucson. 

J. C. Wade. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248377, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Resources Research Center Completion 
Report, Tucson, Ariz., July 1983. 43 p, 13 Tab, 26 
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Descriptors: *Irrigation efficiency, *Economic ef- 
ficiency, Cost-benefit analysis, Groundwater, 
Energy, Linear programming, *Arizona, Water 
conservation, Energy conservation, Prices, Water 
policy. 


Conservation, efficiency and optimization go hand 
in hand in irrigated agriculture. Water and energy 
in Arizona agriculture is utilized in relationship to 
the efficiency of existing technology or technology 
that can be utilized by investing additional capital. 
Programs, policies and prices are the major factors 
influencing the use of water and energy. In South- 
ern and Central Arizona substantial incentives exist 
from all three to encourage wiser and more effi- 
cient utilization of irrigation resources. Four case 
studies and an initial conceptualization summarize 
the potential short and long term effects on Arizo- 
na’s irrigated agriculture. The increasing cost of 
irrigation water pumped in Arizona and the poli- 
cies enacted by the State have created a new 
environment in which water can not be treated as a 
free good. Investment in laser leveling of fields and 
large scale linear move sprinkling irrigation sys- 
tems seem to offer the best alternatives to keep 
irrigation cost in line with long term profitability. 
At any rate it can be expected that irrigated acre- 
age in most areas of the state will decrease as will 
the net returns from irrigated farming. The 
changes will be uneven as areas of larger pump 
lifts and shorter growing seasons adapt differently. 
The basic resource endowment of soil, climate, and 
groundwater are fundamental in assessing the im- 
pacts of change. But equally important is human 
resourcefulness and captial expenditure. Conserva- 
tion as a response to economic incentives prove to 
be as important as the policies enacted by the 
State. Work will continue based on the data col- 
lected and models designed from this research. 
This data will be organized and systematic analysis 
of policies and programs affecting irrigated agri- 
culture will continue. 
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CONSTANT-FLUX INFILTRATION FROM A 
HEMISPHERICAL CAVITY, 

Massey Univ., Palmerston North (New Zealand). 
Dept. of Soil Science. 

For primary bibliographic entry see Field 2G. 
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SELECT HARDY PASTURE FOR DROUGHT 
SURIVAL, 


New Zealand Journal of Agriculture, Vol 145, No 
6, p 12-13, December, 1982. 


Descriptors: ‘*Pastures, *Drought resistance, 
— Legumes, Clover, Grazing, *New Zea- 
d. 


Pasture species suitable for use in drought condi- 
tions in New Zealand are identified. The ryegrass 
cultivars, Nui and Ellet, show the least drop in 
production and best persistence in stressful summer 
conditions. The properties and conditions for 
growth of other grasses and clovers are discribed. 
(Cassar-FRC) 
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Surface 


RIVER MANAGEMENT RESEARCH NEEDS, 
Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

For primary bibliographic entry see Field 6B. 
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HYDRILLA MANAGEMENT IN NORTH 
CAROLINA. 

In: Proceedings, Workshop May 4, 1982, Raleigh, 
NC. Water Resources Research Institute, North 
Carolina State Univ., Raleigh, July 1983. 43 p, 
Witzig, A., Heimerman, J., and Partington, B., ed. 


Descriptors: *Aquatic weeds, *Aquatic weed con- 
trol, *Management, Planning, Lakes, Rivers, 
Ponds, *Herbicides, Physical control, Mechanical 
— Fish, Proceedings, *North Carolina, Bio- 
control. 


This publication is a compilation of papers present- 
ed by hydrilla experts from around the Southeast 
during a workshop held on May 4, 1982. Hydrilla 
is a fast-growing aquatic weed that develops dense 
mats of vegetation which can choke irrigation sys- 
tems and restrict boating, fishing, and swimming. 
The workshop was held to obtain a better under- 
standing of hydrilla and the potential problem it 
poses to surface waters in North Carolina; to 
review the management efforts of other states and 
agencies; to evaluate approaches needed to devel- 
op a hydrilla management program for this state; 
and to determine additional research and educa- 
tional needs. To those ends, papers were presented 
on such topics as the biology of hydrilla, the status 
of this plant in North Carolina, and alternatives for 
control. These topics and others are covered in this 
publication. Papers are included on chemical, 
physical, mechanical, and biological control. Also 
provided is information on the hydrilla manage- 
ment programs of Florida and South Carolina, and 
the hydrilla contingency plan for the Tennessee 
Valley Authority watershed. The research pro- 
gram and activities of the U.S. Army Corps of 
Engineers are also presented. Finally, there is a 
summary of the research and control needs for 
North Carolina. 
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pth WS the Institution of Water Engineers and 
Scientists, Vol 36, No 6, p 447-458, December, 
1982. 5 Fig, 5 Tab, 2 Ref. 


Descriptors: *Environmental effects, *Aquatic 
habitats, *Channel improvement, Fish, Conserva- 
tion, Habitats, Dredging, Roding River, Stort 
River, Flood control, Aquatic plants, Vegetation, 
en Banks, Stream banks, Grasses, Wild- 
ife. 


This paper reviews the conservation projects car- 
ried out on the rivers Stort and Roding, Lea Divi- 
sion, Thames Water Authority, during 1978-81. A 
flood alleviation scheme was built on the Stort to 
protect Bishop’s Stortford from damages of a 70- 
year flood. The dredging and widening of the river 
was done from the water to minimize damage to 
trees and bank plants and animals. Tip sites were 
planted with 1/3 standard trees and 2/3 whips, 
doubling the number of trees at no extra cost. 
Selected areas were not reseeded to permit indig- 
enous plant species to revegetate the sites. Natural 
wetlands were protected from damage. The 
Abridge flood alleviation scheme on the river 
Roding involved remodeling of an old brick and 
arch bridge and river works. The original river bed 
was preserved wherever possible. When extreme 
meanders had to be eliminated, new artificial cav- 


ities were constructed to provide fish cover. 
Within 2 years the bank plants and animals had 
recolonized. However, kingfisher and sand martin 
nesting sites had been lost. A survey of fish popula- 
tions before and after river works showed an over- 
all increase. (Cassar-FRC) 
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INTEGRATION OF MANAGEMENT METH- 
ODS WITH THE LIFE CYCLE AND ECOLOGY 
OF THE FILAMENTOUS ALGA, PITHO- 
PHORA, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

S. W. O’Neal, D. F. Spencer, and C. A. Lembi. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243196, 
Price codes: A04 in paper copy, AOI in microfiche. 
Technical Report No 154, April 1983. 62 p, 22 Fig, 
34 Ref. OWRT B-119-IND(1). 


riptors: Algae, *Nuisance algae, *Algal con- 
wore gal growth, Algicides, Germination, Aquat- 
ic productivity, Copper sulfate, *Chlorophyta, 
*Pithophora, *Indiana, Water pollution control. 


Pithophora oedogonia is a green filamentous alga. 
It is a free floating organism forming thick, heavy 
mats of vegetation that can fill in small impond- 
ments. It is generally a serious management prob- 
lem because of its apparent resistance to standard 
algicides. In Indiana the alga overwinters as vege- 
tative filaments and akinetes (nonsexual, thick- 
walled spores). Akinetes comprise approximately 
21% of the overwintering free-floating biomass. 
Akinetes and overwintering filaments germinate to 
produce new vegetative filaments in the spring in 
response to an increase in water temperatures and 
a replenishment of nutrients. Net photosynthesis 
increases from a low in midwinter to a high in mid 
June and July. Biomass accumulation peaks in late 
September - early October. Akinetes are also 
present on the bottom sediments. Their germina- 
tion occurs approximately a month after germina- 
tion of akinetes in free-floating mats. The spring 
akinete germination period is critical because this is 
the time when most algicide treatments are made. 
This study shows that germination and initial germ 
tube elongation are dependent on the respiration of 
internal stored materials and are simazine-insensi- 
tive. Germinating akinetes are also relatively insen- 
sitive to copper sulfate. The inherent tolerence of 
germinating akinetes to simazine and copper sulfate 
plus the extended germination period due to sedi- 
ment akinete germination may be a major reason 
the ineffectiveness of spring algicide treatments. 
Other alternatives such as copper treatments in late 
winter prior to akinete germination are being ex- 
plored. 
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ENGINEERING WETLANDS: CIRCULATION, 
SEDIMENTATION, AND WATER QUALITY, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2L. 
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TECHNOLOGY TRANSFER PROGRAM: 

URBAN STORMWATER MANAGEMENT IM- 

PLEMENTATION IN IOWA, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 

ing. 

R. L. Rossmiller. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB83-246454, 

Price codes: AOS in paper copy, A01 in microfiche. 

Iowa State Water Resources Research Institute 

Completion Report No 132, March 1983. 100 p, 7 

Fig, 2 Tab, 9 Ref. OWRT A-082-IA(1), 14534. 
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*Urban hydrology, Culverts, Design floods, Legal 
aspects, Model studies, Multipurpose reservoirs, 
Storm sewers, *Storm water, Watersheds, *Iowa, 
Outlet structures, Watershed planning. 





The objective of the recently completed Iowa 
Urban Stormwater Management Program was to 
make stormwater management an integral part of 
the activities of planners, engineers and politicians 
in existing urban areas and in new developments 
around metropolitan areas. Included in this overall 
objective were the legal institutional, planning and 
technical aspects of stormwater management. Two 
concurrent studies were undertaken at the Univer- 
sity of Iowa and at Iowa State University. The 
studies at the University of Iowa Law College 
concentrated on the legal and institutional aspects 
of urban stormwater management: how it is being 
implemented around the United States, what is 
possible under existing Iowa law, the development 
of model ordinances, and various methodologies 
for funding the construction and maintenance of 
stormwater facilities. The studies at Iowa State 
University concentrated on the planning and tech- 
nical aspects of urban stormwater management: 
planning on both a watershed and an individual 
development basis, the use of both structural and 
non-structural measures, and the effectiveness of 
on-site and off-site engineered facilities for both the 
primary and major systems. Emphasis was placed 
on the design of storm sewer systems and on the 
design of stormwater detention basins: various 
methodologies for the development of inflow hy- 
drographs, the physical characteristics of basins for 
the development of stage-volume curves, and the 
hydraulics of several types of outlet structures for 
the development of stage-outflow curves. The re- 
sults of these studies are contained in a planning 
and design manual. 
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ARTIFICIAL GROUNDWATER RECHARGE, 
SAN LUIS VALLEY, COLORADO, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

D. K. Sunada, J. W. Warner, and D. J. Molden. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227371, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Colorado Water Resources Research Institute 
Completion Report No 123, Colorado State Uni- 
versity, Fort Collins, March 1983. 140 p, 39 Fig, 8 
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14-34-0001-1106 & 2106. 


Descriptors: *Artificial recharge, *Computer 
models, *Groundwater recharge, *Mathematical 
models, *Colorado, San Luis Valley, Groundwater 
depletion, Aquifers, Computer programs, Micro- 
computers, Graphics display. 


Intense use of aquifers for irrigation waters has 
caused groundwater storage depletion in many 
areas of the arid and semi-arid west, including the 
San Luis Valley in south central Colorado. Artifi- 
cial recharge is a means of alleviating this problem. 
To show the practical benefits of artificial recharge 
to local water users, a demonstration recharge 
basin was operated in the San Luis Valley. Both 
numerical and analytical models were calibrated to 
the aquifer response to suggest operational policies. 
Analysis of the results of the demonstration project 
indicate that if recharge operations are conducted 
during the non-irrigation season when excess water 
is available, significant amounts of water can be 
added to storage and combat groundwater deple- 
tion. One difficulty with the use of models is that 
the results obtained are hard to visualize by non- 
technical persons. Recently a wide variety of mi- 
crocomputers have become available which are 
relatively inexpensive and have the capability of 
readily evaiuating solutions which describe 
groundwater response to artificial recharge. Their 
portability and graphics features make them excel- 
lent demonstration tools. As part of this study, a 
computer program was written which uses Glov- 
er’s (1960) solution for recharge from a rectangular 
basin to model artificial recharge. The program is 
totally interactive, extremely user friendly, and 
runs on an Apple II+ 48K microcomputer. The 
model describes groundwater response to artificial 
recharge in an infinite, homogeneous aquifer and in 
a stream aquifer system and can also calculate 
discharge into a stream. The model is designed for 
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use by both technical and non-technical 

and is an excellent means of transferring knowl- 
edge from groundwater hydrologists to water 
users. The microcomputer model developed in this 
study could be used in other parts of the San Luis 
Valley to evaluate the benefits of artificial re- 
charge in these other areas. 
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USE OF FERRUGINOUS GROUNDWATERS 
TO AUGMENT STREAMFLOW, 

For primary bibliographic entry see Field 5G. 
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INJECTION AND THERMAL __BREAK- 
THROUGH IN FRACTURED GEOTHERMAL 
RESERVOIRS, 

California Univ., Berkeley. Lawrence Berkeley 
Lab. 
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A RIVER BASIN NETWORK MODEL FOR 
CONJUNCTIVE USE OF SURFACE AND 
GROUNDWATER: PROGRAM CONSIM, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 6A. 
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IMPACT OF ARTIFICIAL RECHARGE ON 
GROUNDWATER QUALITY OF GYPSUM 
AQUIFER IN HARMON COUNTY, OKLAHO- 


MA, 

Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

For primary bibliographic entry see Field 5B. 
W83-03607 


ENGINEERING AND LEGAL RAMIFICA- 
TIONS OF GROUNDWATER CONTAMINA- 
TION - A CASE STUDY, 

Dufresne-Henry, Inc., Concord, MA. 

For primary bibliographic entry see Field 5G. 
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WATER BALANCE OF THE PEARL HARBOR- 
HONOLULU BASIN, HAWAII, 1946-1975, 
Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

T. W. Giambeliuca. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243121, 
Price codes: A08 in paper copy, A01 in microfiche. 
Technical Report No 151, May 1983. 149 p, 41 
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tion, Irrigation, Pearl Harbor Basin, Honolulu 
Basin, Sugarcane irrigation, Lawn irrigation, Fog 
drip, *Hawaii. 


The basal aquifer underlying the Pearl Harbor- 
Honolulu Basin comprises the principal source of 
water supply for municipal demands of greater 
Honolulu and the demands of irrigated agriculture. 
Declining freshwater head and increasing chlorin- 
ity of coastal well water have led to recent 
groundwater development controls in the area. 
Determination of the sustainable (safe) yield of the 
basin requires a spatially and temporally detailed 
estimate of the recharge. The water balance of the 
basin was computed for 258 discrete zones at a 
monthly interval over the 1946 to 1975 (360 
months) period. Results of the analysis include 
estimates of monthly precipitation, fog drip, sugar- 
cane irrigation, urban lawn sprinkling, runoff, eva- 
potranspiration, and groundwater recharge for 
each zone. The average recharge rate of the criti- 
cal Pearl Harbor region was found to be 11.74 m 
super 3/s (268 mgd), of which 2.98 m super 3/s (68 
mgd) is derived from the return of applied irriga- 
tion water. Results indicate that the groundwater 
resources of the basin are sufficient to support a 
population increase of approximately 450,000, 
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should sugarcane and pineapple cultivation be dis- 
continued. 
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A COMPARATIVE EVALUATION OF 
GROUND-WATER MANAGEMENT TECH- 
NIQUES, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

J. L. Emel, J. M. Dworkin, T. Maddock, III,, and 
M. Bradley. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246538, 
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Descriptors: *Water management, *Water law, 
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Western U.S., Water policy, Water supply. 


A summary and evaluation of groundwater supply 
management programs inthe western United States 
is presented. Statutes, district manadates, and court 
decisions set out — objectives which are in- 
terpreted and implemented by administrative agen- 
cies. While the objectives are for the most part 
philosophically derived, the implementation mech- 
anisms are the result of both philosophic interpre- 
tation and hydrologic science. As established in 
this research, the objectives of state and district 
groundwater supply policies are property rights 
protection and aquifer development management. 
The former relates to protection of access, and the 
latter to planned depletion or conservation goals 
(i.e., ‘safe yield’). Various management appoaches 
are discussed which reflect the variety of interpre- 
tations and emphasis given these objectives by the 
various agencies. The differences in and impacts of 
groundwater management tools in western states 
are investigated toward understanding the trade- 
offs in selection of management criteria and proce- 
dures. A hydrologic response model is used to 
illustrate the conclusions. 
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Resources Research Inst. 
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Excessive pumping of groundwater in Lee County, 
Mississippi, has caused a serious lowering of the 
water table. An engineering study has recommend- 
ed that the area take action to alleviate this situa- 
tion through conjuctive use of groundwater and 
surface water. Experience in other areas has 
shown, however, that there are often institutional 
barriers to the intergovernmental water planning 
and management necessary for conjunctive use. It 
is feared by some observers that similar obstacles 
might frustrate the effective realization of the engi- 
neering recommendations. The research focused 
upon the modification of intergovernmental pat- 
terns to provide conjunctive use for Lee County. 
The research objectives were based upon the as- 
sumption that Lee County institutional arrange- 
ments must evolve if local and regional officials are 
to manage the emerging water problem. The re- 
search objectives were (1) to analyze current rele- 
vant institutional arrangements which affect water 
resources planning and management in Lee 
County; (2) to present a Model Institutional 
Framework for modifications in these existing ar- 
rangements to encourage conjunctive use: and (3) 
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to propose a program of action to implement the 
Model Institutional Framework. 
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USE OF NATURAL UNDERGROUND RESER- 
VOIRS FOR CONTROL OF SURFACE 
RUNOFF, 
Ukrainskii Nauchno-Issledovatel’skii Inst. Gidro- 
tekhniki i Melioratsii, Kiev (USSR). 
B. P. Karuk, and A. N. Aliferov. 
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from Vodnye Resursy, No 2, p 79-82, March- 
April, 1982. 
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Various studies have been conducted in the USSR 
to examine the possibility of artificial replenish- 
ment of groundwaters and creation of under- 
ground reservoirs in a number of regions in the 
Ukraine. The geological and hydrogeological con- 
ditions of the Crimean plains permit creating here 
large underground reservoirs with a total volume 
of about 1.5-2.0 cubic kilometers. All water sur- 
pluses of the North Crimean Canal can be fed into 
the underground horizons composed of porous, 
fractured limestones. Depending on the water 
quality in the source and requirements imposed by 
various consumers on water from underground 
reservoirs, two approaches to the problem of con- 
ditioning water being fed into the underground 
horizons are possible. First, all water purified to 
the required degree of quality. Secondly, water is 
fed directly without pretreatment or with medium 
treatment to remove suspended material in settling 
ponds or in the rock stratum. This is possible under 
the following conditions: the water from the un- 
derground reservoirs is used mainly for irrigation 
or industrial water supply; there is no threat of 
polluting adjacent aquifers which are the source of 
domestic potable water supply; and there is no 
threat of clogging and additional pollution of the 
enclosing rocks. With consideration of imminent 
water management problems in a number of re- 
gions of the country it is expedient to accelerate a 
study of the feasibility and creation of under- 
ground reservoirs. (Baker-FRC) 
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Tifgreen bermudagrass was grown on three soil 
mixes (washed mortar sand, 95 sand - 5 zeolite, 90 
sand, 10 zeolite) under three scheduled mowing 
heights (12.5, 25.4 and 37.5 mm) and irrigated with 
secondary sewage effluent at 100% Class A Pan 
evaporation (less rainfall) twice each week. Be- 
cause of certain growth problems the height differ- 
entials were not fully established the first year, but 
water use was consistently less over the period 
June 1982 - June 1983 for the 12.5 mm height 
treatment than for the other two. Adding zeolite 
had no apparent effect on water use. Water use 
averaged 63% of pan over the first year of the 
experiment with the 12.5 mm treatment at 60 and 
the other two averaging 64. Leachate samples 
from all plots were analyzed at the end of the first 
bermudagrass season. They were free of nitrogen 
(same values as blanks). At the level of irrigation 
used the turf had unthrifty growth suggesting lim- 


ited nutrient availability. The turf received no nu- 
trients other than those supplied by the effluent. 
W83-03816 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


THE IMPACT OF URBANIZATION ON A 
FLOOD-PLAIN AQUIFER: BLOOMINGTON, 
INDIANA, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 5B. 
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PREDICTING INFILTRATION AND SURFACE 
RUNOFF FROM RECONSTRUCTED SPOILS 
AND SOILS, 

Kentucky Water Resources Research Inst., Lex- 
ington. 

L. G. Wells, A. D. Ward, and R. E. Phillips. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235523, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Research Report No 143, July 1983. 55 p, 21 Fig, 7 
Tab, 31 Ref. OWRT B-078-KY(1), 14-34-0001- 
1299. 


Descriptors: *Infiltration, *Infiltration rate, Infil- 
tration capacity, Runoff, *Runoff rates, Soil water, 
Soil water potential, *Kentucky, *Spoils, Spoil 
water, Spoil water potential. 


A laboratory system was fabricated to measure 
infiltration and runoff from spoil and soil profiles 
constructed in rectangular bins. Construction, cali- 
bration and operation of a rainfall simulator is 
discussed and instrumentation used to measure 
transient infiltration and transmittance of water 
through experimental profiles is described. Spoil 
and soil materials from surface mines in Eastern 
and Western Kentucky were transported to the 
laboratory and used in constructing experimental 
profiles in rectangular bins. An extensive series of 
infiltration experiments were conducted utilizing a 
rainfall simulator and soil moistue monitoring in- 
strumentation. A dual probe gamma density guage 
was used to measure moisture content and tensio- 
meters were used to measure soil matric suction. 
Initial moisture content, bulk density and rainfall 
rate were varied and respective responses of infil- 
tration characteristics determined. Extremely low 
infiltration rates in Western Kentucky spoil materi- 
al was attributed to relatively high bulk densities 
and well-graded particle constituency. Conversely, 
extremely high infiltration rates were observed for 
Eastern Kentucky shale material even at very high 
bulk densities. The sandstone material, however, 
exhibited infiltration rates of the same order of 
magnitude as that of Western Kentucky spoil mate- 
rial. Soil water characteristic curves were devel- 
oped using the Brooks-Corey and Gardner proce- 
dures, based upon desorption tensiometer data. Un- 
saturated hydraulic conductivity values were de- 
termined using the ‘plane of zero flux’ procedure 
and compared with predictions resulting from 
models described by Campbell, Burdine and 
Mualem for situations involving ‘reconstructed’ 
soil and spoil materials. 
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4D. Watershed Protection 


CONSERVATION ASPECTS OF TWO RIVER 
IMPROVEMENT SCHEMES IN THE RIVER 
THAMES CATCHMENT, 

For primary bibliographic entry see Field 4A. 
W83-03646 


THE EFFECTS OF FOREST HARVEST ON 
WATER QUALITY AND AQUATIC LIFE 
(PHASE D, 

Arkansas Univ. at Monticello. Dept. of Natural 
Sciences. 

E. J. Bacon. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246413, 
Price codes: A04 in paper copy, A01 in microfiche. 
Water Resources Research Center Publiction No 
100, Univ. of Arkansas, Fayetteville, March 1983. 
72 p, 1 Fig, 19 Tab, 1 Append. OWRT A-052- 
ARK(1), 14-34-0001-0104. 


Descriptors: *Nitrogen, *Phosphorus, Water qual- 
ity, Watershed, *Sediments, Ecosystems, *Species 
diversity, Management planning, *Small water- 
sheds, Runoff, Sedimentation, Macroinvertebrates, 
Fish, Bioindicators, Standing crops, *Arkansas, 
Little Missouri River, *Clearcutting. 


A long term study on the effects of clearcut forest 
harvest and regeneration was conducted in a repre- 
sentative watershed of the Ouachita National 
Forest. Fourteen water quality parameters were 
analyzed to characterize baseline water quality. 
Water quality was classified as excellent. A total of 
350 quantitative benthic samples and 15 ultraviolet 
light trap samples yielded 173 species of macroin- 
vertebrates. Mean densities of macroinvertebrates 
ranged from 4,800/m super 2 to 23,040/m super 2 
in the upper Little Missouri River. Twenty-two 
quantitative collections of fishes were made at 
representative riffles and pools. The average bio- 
mass estimates for riffles and pools were 5.69 kg/ 
ha and 16.66 kg/ha, respectively. The total num- 
bers of individuals per hectare were higher in 
riffles than pools. Lower standing crops of fish 
were observed in a tributary stream to the main 
river. A Phase II study will evaluate and summa- 
rize the effects of clearcutting approximately 113.3 
hectares of deciduous forest on water quality and 
aquatic life in the watershed. 
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LEGAL AND INSTITUTIONAL CONSTRAINTS 
AND OPPORTUNITIES IN WETLANDS EN- 
HANCEMENT, 

For primary bibliographic entry see Field 6E. 
W83-03692 


TOWARDS AN OVERALL STRATEGY IN DE- 
SIGNING WETLAND RESTORATIONS, 
Sorensen (Jens) and Associates, San Diego, CA. 
J. Sorensen. 

In: Wetland Restoration and Enhancement in Cali- 
fornia, M. Josselyn, ed. California Sea Grant Col- 
lege Program Report No T-CSGCP-007, Tiburon 
Center for Environmental Studies, San Francisco 
State Univ., December 1982. p 85-96, 1 Fig. 


Descriptors: *Wetlands, *Watershed management, 
*Environmental effects, *Regional development, 
*Resources development, Aquatic habitats, Wild- 
life habitats, Land use, Land tenure, Land classifi- 
cation, Cost-benefit analysis, Governmental inter- 
relations. 


In designing a program for restoring and enhanc- 
ing wetlands in Los Angeles and Orange Counties, 
the author created a flow diagram which allowed 
for a systematic assessment of the entire restoration 
process. His flow diagram is for wetlands that are: 
1) environmentally degraded relative to their 
former conditions; 2) partly or entirely in private 
ownership; and 3) unlikely to be restored without 
the infusion of private sector funds in a quid pro 
quo arrangement between public agencies and 
property owners. The majority of the approximate- 
ly 110 discrete coastal wetlands in California fit 
these criteria. The first step in the process is to 
define the geographic area that will be affected by 
the restoration. Secondly, there should be 
statewide and regional analyses to identify the 
types and mixes of environmental factors that 
create optimal habitats for fish and wildlife. An 
impediment to the planning process is the defini- 
tion of wetlands, degraded wetlands, and uplands; 
state, federal, and private property owners cannot 
agree on a definition and are in a debate over 
uantity versus quality of acreage. Actual owner- 
ship must also be determined. Another step is to 
determine the existing resource values and to es- 
tablish base line data for monitoring and evaluation 
processes; however, this is a major problem for 
lack of a uniform classification system. A new 





habitat and fauna classification system should be 
designed to indicate how they will be affected by 
restoration plans. A mapping system indicating 
type, location and density of activities and habitat 
would help set these pers Bi oals. The last steps 
after implementation are to seek public review and 
—, a to evaluate the program. (Atkins- 
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SURFACE SOIL PHYSICAL PROPERTIES 
AFTER 36 YEARS OF CROPPING TO WINTER 


T, 
= Agricultural Experiment Station, College 
tati 


ion. 
For primary bibliographic entry see Field 2J. 
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5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


COLIPHAGES AND COLIFORM BACTERIAIN 
RUNNING WATERS OF DIFFERENT QUAL- 
ITY (COLIPHAGEN UND COLIFORME BAK- 
TERIEN IN FLIESSGEWASSERN UNTERS- 
CHIEDLICHER GUTE), 

Universitaet des Saarlandes, Saarbruecken (Ger- 
many, F.R.). 


Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 15, No 4, p 171-177, August, 1982. 6 Fig, 2 
Tab, 45 Ref. English abstract. 


Descriptors: *Water quality, *Indicators, *Bacte- 
ria, Coliforms, Fate of pollutants, Coliphages, Bio- 
chemical oxygen demand, Ammonia, Phosphates, 
Municipal wastes. 


Measurements were taken of the concentration of 
coliphages and coliform bacteria at 47 sampling 
stations of running waters in the city area and 
outskirts of Saarbrucken. The investigated streams 
were polluted to different degrees. In the water 
samples the numbers of coliphages and coliphages 
and coliform bacteria were compared with the 
numbers of saprophytic bacteria and levels of 
BOD, COD, ammonia and orthophosphate. A 
quality index was developed with these parameters 
which indicated numerically the degree of pollu- 
tion. The values of all parameters increased with 
decreasing water quality. The concentration of co- 
liphages correlated well with that of coliform bac- 
teria and orthophosphate. According to these re- 
sults coliphages are suitable to indicate fecal pollu- 
tion. However, these measurements were made 
during the season of high, uniform flows; correla- 
tions might not be as good in the case of marked 
flow variations. Coliphage determinations are pri- 
marily suitable for rapid (5 hr) detection of viral 
pollution, but they should not be used as a replace- 
ment for the direct detection of Escherichia coli in 
drinking water, a process which requires 2-3 days. 
(Baker-FRC) 

W83-03513 


ENTEROCOCCI AND OTHER MICROBIAL 
INDICATORS IN MUNICIPAL WASTEWATER 
EFFL 


Food and Drug Administration, Davisville, RI. 
Shellfish Sanitation Branch. 

J. J. Miescier, and V. J. Cabelli. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, P 1599-1606, December, 1982. 1 
Fig, 8 Tab, 36 Ref. 


Descriptors: *Indicators, *Bacteria, *Wastewater 
analysis, Pollutant identification, Monitoring, 
Sewage bacteria, Chlorination, *Wastewater treat- 
ment, Effluents, *Enterococci, Coliforms, Enteric 
bacteria, Recreation, Swimming, Viruses. 


Enterococci best satisfied the requirements for a 
microbial indicator in wastewater effluents. Sam- 
ples collected from 9 municipal wastewater treat- 
ment plants in Rhode Island after primary, second- 
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ary, tertiary treatment, and chlorination were ex- 
amined for densities of enterococci, Escherichia 
coli, fecal coliform, total coliform, Pseudomonas 
aeruginosa, and Aeromonas Hydrophila. Densities 
of enterococci varied least from one plant to an- 
other and did not increase during primary or sec- 
ondary treatment. This was not true of any other 
indicators tested. Mean enterococci densities (per 
100 ml) were 190,000 after primary treatment; 
11,000 after secondary treatment; and 1100 after 
tertiary treatment. Mean log 10 reductions in bac- 
terial counts after chlorination were: fecal coli- 
forms, 4.763; E. coli, 4.726; and enterococci, 3.573. 
These findings suggest that enterococci multiply 
little or not at all in transit to the plant and through 
the treatment process. They are more consistently 
related to the fecal wastes of the sewered popula- 
tion than the other organisms and may better simu- 
late viruses with regard to chlorine sensitivity. 
(Cassar-FRC) 

W83-03551 


METHODOLOGY OF RESEARCH CONCERN- 
ING MICROPOLLUTANTS: BIOLOGICAL 


TESTS, 

Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

C. L. M. Poels, M. A. van der Gaag, and A. 
Noordsij. 

Water Science and Technology, Vol 14, No 12, p 
143-152, 1982. 3 Fig, 4 Tab, 8 Ref. 


Descriptors: *Testing procedures, Water quality, 
Wastewater treatment, Fish, *Biological tests, Mu- 
tagenicity, *Pollutant identification, *Bioassay, 
*Toxicity, Rhine River. 


In order to obtain insight into the toxicological 
quality of polluted waters a broad range of test 
methods is available. Because of the wide variabil- 
ity in biological effects caused by the substances 
present in a complex polluted water, a well consid- 
ered choice of biological methods is recommended. 
These biological methods should be s' > ogee by, 
and if possible strongly integrated with, chemical 
analysis. For detection of harmful effects of water 
containing numerous pollutants in low concentra- 
tions, long term as well as embryo/larval tests with 
rainbow trout are applied to measure chronic toxic 
effects. The very important genotoxic effects, 
however, are missed by these tests. For this pur- 
pose Sister-Chromatid exchange tests with eastern 
mud minnows and Ames tests are performed. Es- 
pecially the last test can be fully integrated with 
analytical chemical methods. Thereby it will be 
possible in the near future to identify the muta- 
genic substances and to track down their origin. 
The findings of these various tests indicate that the 
Rhine is a heavily polluted river, according to not 
only chemical but also biological tests. The tests 
mentioned can also be used to improve water 
quality. ee 

W83-035 


ALTERNATIVE METHODS OF ESTIMATING 
POLLUTANT LOADS IN FLOWING WATER, 
Wisconsin Dept. of Natural Resources, Madison. 
K. Baun. 

Technical Bulletin No 133, 1982. 11 p, 2 Fig, 9 
Tab, 12 Ref. 


Descriptors: *Water sampling, *Pollution load, 
*Stream pollution, *Monitoring, *Water quality 
standards, Streamflow, Water quality criteria, 
Water quality control, Urban runoff, Statistics, Sta- 
tistical analysis, Mathematical studies, Runoff. 


A comparison is provided of three principal meth- 
ods of estimating pollutant loads in flowing water: 
integration; composite; and stratified random sam- 
pling, enhanced with ratio estimation. The latter is 
a relatively new approach to estimating pollutant 
loads. It enables an estimate of confidence limits to 
be placed upon the loading estimates, and also 
enables unsampled flows to be included in the 
loading estimates with some knowledge of the 
uncertainties involved. In addition, stratified 
random sampling can probably give accurate load- 
ing estimates with considerably fewer samples than 
would normally be required with integration, and 
will give better estimates than other simple statisti- 


cal calculations. Two disadvantages of stratified 
random sampling are that it becomes proportion- 
ately more expensive if the number of samples is 
larger than would be required for composite analy- 
ses; and larger error terms than desired can result if 
the appropriate number of samples is not selected. 
Likewise, where integration works well, it does so 
only because the flows are extensively sampled 
and, hence, is very expensive. It does not enable an 
error term to be placed on the loading estimates, 
and it has limited applicability at new stations. 
Composite sampling may be very accurate and 
inexpensive when events are well sampled. Fur- 
ther, it allows for excellent inter-event analysis. 
The major drawback is a lack of an error term. 
(Garrison-Omniplan) 
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DEVELOPMENT OF A CHEMICAL ANALYSIS 
FOR ULTRATRACE ARSENIC IN WATER, 
South Carolina Univ., Columbia. Dept. of Chemis- 


try. 

S. R. Goode. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227421, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Research Institute Publication 
No 101, Clemson Univ., S.C., May 1983. 41 p, 10 
Fig, 1 Tab, 65 Ref. OWRT B-121- SC(2), 14-34- 
0001-9095. 


Descriptors: *Arsenic, *Chemical analysis, *Drink- 
ing water, Concomitant effects, Enzymes, Fiuoro- 
metry, Reaction rate determination, *Pollutant 
identification, Water analysis. 


Arsenic is one of the most toxic elements known to 
man. The presence of arsenic at the 0.01 g/ml level 
(0.01 ppm or 10 ppb) is considered undesirable for 
drinking water. The water quality laboratory, 
however, is incapable of the detection of arsenic at 
these levels. Thus arsenic is seldom monitored and 
rarely part of a routine and comprehensive pro- 
gram of the measurement of water quality. A 
unique enzymatic method has been developed for 
the determination of As(V) in natural waters. The 
method uses arsenic to catalyze a chemical reac- 
tion which produces a fluorescent species. The 
method has a detection limit of 8 ng/ml. A detailed 
study of the mechanism and magnitude of interfer- 
ences has been performed. The results indicate that 
only Fe super 3+ has the capability of causing 
erroneous results. This problem is avoided by 
masking with citrate. 
W83-03567 


NEW CORRECTION PROCEDURES FOR 
CHROMATE INTERFERENCE IN THE DPD 
METHOD FOR RESIDUAL FREE AND COM- 
BINED CHLORINE IN WATER, 

Newcastle and Gateshead Water Co., Newcastle- 
upon-Tyne (England). 

A. T. Palin. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 5, p 351-353, September, 
1982. 3 Tab, 9 Ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Chromate, Chromium, Titrimetry, Colori- 
metry, Barium chloride, Thioacetamide, Water 
quality, *DPD method. 


Water samples were prepared containing free chlo- 
rine with added amounts of chromate. Determina- 
tions on samples containing chromate were carried 
out after first adding 0.2 g barium chloride crystals 
to the 100 ml test portion. The white suspension 
produced did not interfere with the end point 
detection. Results were similarly obtained for sam- 
ples containing combined chlorine from added cal- 
cium hypochlorite and ammonium sulfate. Results 
obtained on samples at 24C containing both chro- 
mate and residual chlorine indicated that in terms 
of color development after thioacetamide treat- 
ment and standing for two minutes a concentration 
of 5 mg/liter Cr (6+) was equivalent to 0.1 mg/ 
liter C1(2), a ratio which applied over the 5 to 50 
mg/liter Cr (6+) range studied. In the application 
of the DPD method to waters containing chromate 
the following additional reagents are needed for 
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correction of any interference: barium chloride 
in the titrimetric method and thioaceta- 
mide solution in the colorimetric method. (Baker- 


FRC) 
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GUIDELINES FOR SAMPLING GROUND 
WATER, 

Texas Tech Univ., Lubbock. 

G. F. Lee, and R. A. Jones. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 1, p 92-96, January, 1983. 11 Ref. 


Descriptors: *Groundwater, *Sampling, *Monitor- 
ing, Planning, Acidity, Temperature, Chemical 
composition, Turbidity, Metals, Organic com- 
pounds, Specific conductivity, *Pollutant identifi- 
cation. 


Guidance on how to es groundwater 
sampling programs by highlighting physical and 
chemical characteristics peculiar to groundwaters 
is provided, along with emphasis on reliable inves- 
tigative technique. Chemical concentrations in 
groundwater can vary with duration of pumping 
and the period of time since the last pumping. 
Therefore, samples should be collected after a 
steady state condition has been reached in the 
sampling well. When a new well is developed for 
groundwater sampling purposes, it should be 
pumped vigorously until the water appears free of 
suspended solids. The well should be allowed to 
stand several days and then pumped again to flush 
it. If the water is clear, the well sampling program 
can begin. Groundwater monitoring wells should 
be positioned to monitor overall water quality 
characteristics of the groundwater in the region 
and both up and down the groundwater hydraulic 
gradient from suppected specific sources of con- 
taminants such as waste disposal areas, sludge 
dewatering lagoons, contaminant storage areas, 
any sumps created to collect surface runoff, and 
others. Of particular concern are nearby wells used 
for domestic and agricultural water supply. The 
following parameters should be monitored: pH, 
temperature, specific conductance, turbidity, chlo- 
ride, sodium, dissolved oxygen, calcium, magne- 
sium, alkalinity, total organic carbon, dissolved 
organic carbon, soluble orthophosphate, ammonia, 
nitrate, arsenic, barium, beryllium, boron, cadmi- 
um, chromium, copper, fluoride, hydrogen sulfide, 
lead, mercury, nickel, potassium, selenium, and 
henolic compounds. (Baker-FRC) 
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INVESTIGATION OF POLYCYCLIC AROMA- 
TIC HYDROCARBONS IN WATER SYSTEMS, 
Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

S. R. Smith, J. Tanaka, R. Collins, and J. Johnson. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235259, 
Price codes: A03 in paper copy, AOI in microfiche. 
Completion Report, March 1983. 4 p, 4 Fig, 2 Tab, 
4 Ref, 1 Append. OWRT A-084-CONN(2), 14-34- 
0001-9007. 


Descriptors: *Aromatic compounds, *Hydrocar- 
bons, Water pollution, *Impaired water quality, 
Testing procedures, Hazardous materials, Water 
sampling, *Pollutant identification, Water analysis. 


The determination of Polycyclic Aromatic Hydro- 
carbons (PAH) in water systems has been of great 
importance due to the highly carcinogenic, and in 
several cases, mutagenic properties of some PAH 
and their de; tion products. An extensive lit- 
erature search was carried out prior to initiation of 
lab work. This search indicated a need for compar- 
ing and evaluating solvent concentration tech- 
niques. Concentration of methylene chloride or 
ethyl ether solutions containing PAH’s by nitrogen 
evaporation or the use of Snyder column or stain- 
less steel gauze columns proved to be the most 
accurate and precise methods. Recovery of PAH’s 
from standard solutions containing 7 PAH’s yield- 
ed average recoveries between 80 and 100% + or 
- 10%. Preconcentration of PAH from large vol- 
umes of water —_ Tenax-G.C. has also been 
studied. Fouling of the polymer bed by iron parti- 


cles or other particulate matter and a general lack 


of precision for the method have proven to be 
difficult problems to overcome. Fouling by partic- 
ulate matter can be overcome by the use of pre- 
filtering agents such as Celite-545. Improvements 
in precision have not yet been realized. Preconcen- 
trations using a micro method for liquid-liquid 
extraction of water solutions containing PAH has 
been attempted. Incomplete solvent recovery has 
prevented reliable results. Since the adsorption 
onto a porous polymer resin is more convenient for 
field studies, large scale liquid-liquid extraction has 
not been pursued. 
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RIVER BASIN WATER QUALITY MONITOR- 
ING NETWORK DESIGN, 

Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

F. S. Tirsch, and J. W. Male. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235275, 
Price codes: A10 in paper copy, AOI in microfiche. 
Water Resources Research Center Publication No 
141, Massachusetts University, Amherst, March 
1983. 197 p, 35 Fig, 11 Tab, 135 Ref. OWRT B- 
080-MASS(1), 14-34-0001-1234. 


Descriptors: *Monitoring, *Stream gages, *Gaging 
stations, *Water pollution, *Water quality, *Water 
measurement, Data collections, River basins, 
Streamflow, Steam improvement, Waste dilution, 
Connecticut River, Shoshone River, Massachu- 
setts, Wyoming. 


Anyone attempting to design a surface water qual- 
ity monitoring network is faced with a paradox 
because the statistical parameters controlling the 
optimality of a monitoring network are often the 
unknowns that the network is being designed to 
estimate. Resolution of the paradox is to use an 
iterative approach. Initial design may be arbitrary 
or based on experience and is refined over time in 
successive iterations as more information is gath- 
ered. The authors’ procedure utilizes multivariate 
linear regression techniques and relies on the re- 
gression corrected coefficient of determination, R 
super -2, as measure of network reliability. Spacial 
design is examined given water quality data at 
various monitored locations. Temporal design is 
examined given different sampling frequencies. 
Spacial and temporal analyses are combined to 
form the space-time trade-off for the river basin. In 
one example for the Millers River (Massachusetts) 
the trade-off for monitoring mean daily streamflow 
is developed. In a second example for the Shosho- 
ne River (Wyoming) the trade-off for the specific 
conductance quality parameter is developed. Mon- 
itoring costs and monitoring benefits are discussed 
functions of monitoring reliability. The optimum 
network design occurs at that reliability for which 
the difference between benefits and costs is a maxi- 


mum. 
W83-03593 


A QUESTION OF SAMPLING, 

Welsh Water Authority, Powys (Wales). Director- 
ate of Scientific Services. 

For primary bibliographic entry see Field 7B. 
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THE EFFECT OF STRESS ON ORGANISMS IN 
THE DISTRIBUTION SYSTEM, 

Delaware Univ., Newark. School of Life and 
Health Sciences. 

D. S. Herson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235440, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Resources Center Completion Report, 
Newark, January, 1983. 46 p, 7 Fig, 3 Tab, 40 Ref. 
OWRT A-050-DEL(1). 


Descriptors: Chlorination, *Coliforms, Entero- 
bacter, Escherichia coli, Inhibition, Water quality, 
*Delaware, Wilmington. 


Water microbes were subjected to stresses found in 
the distribution system. Recovery of the coliform 
(Escherichia coli) but not the non-coliform (Chro- 
mobacterium sp.) was inhibited in the presence of 


the other organism, a chlorine residual or tempera- 
ture shift. Inhibition was more pronounced when 
the coliform was grown in the presence of the non- 
coliform and either of the other two stresses. Inhi- 
bition of coliforms was again observed when En- 
terobacter cloacae was mixed with large numbers 
of the non-coliform Moraxella sp. and millipore 
filtered. Scanning electron microscopy of E. coli 
growing in the presence of low nutrient levels or 
in the cold indicated that cells under these condi- 
tions had an altered morphology when compared 
with controls. Using concentration and enriched 
procedures coliforms were not isolated from Wil- 
mington Water Department finished water. Using 
acridine orange staining coupled with 2-(p-iodo- 
pheny)-3-(p-nitrophenyl)-5-phenyl-tetrazolium 
chloride reduction (AOINT) levels of total mi- 
crobes detected in water samples were orders of 
magnitude greater than the levels detected by the 
Standard Plate Count (SPC). This method, which 
can be used to supplement the SPC, determined 
metabolically active bacteria in a water sample 
within four hours. 
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ENUMERATION OF CHLORINE-DAMAGED 
FECAL COLIFORMS IN WASTEWATER EF- 
FLUENTS, 

Illinois Univ. at the Medical Center, Chicago. 
School of Public Health. 

For primary bibliographic entry see Field 5D. 
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SEASONAL LOSSES OF N SUB 2, H SUB 2S 
AND CH SUB 4 FROM SEDIMENTS TO THE 
ATMOSPHERE FROM WETLANDS IN THE 
ARROWWOOD NATIONAL WILDLIFE 
REFUGE, NORTH DAKOTA, 

— Dakota State Univ., Fargo. Dept. of Zoo- 
ogy. 

J. J. Peterka, and R. D. Nelson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249607, 
Price codes: A02 in paper copy, A01 in microfiche. 
North Dakota Water Resources Research Institute 
Completion Report, North Dakota State Univ., 
Fargo, June 1983. 9 p, 2 Fig, 1 Tab, 11 Ref. 
OWRT A-070-NDAK(1), 14-34-0001-0136. 


Descriptors: *Manometers, *Methane, *Hydrogen 
sulfide, Gas chromatography, Sampling, Sulfur 
cycle, Carbon cycle, *North Dakota, *Pollutant 
identification, Wetlands, Arrowhead National 
Wildlife Refuge, *Dinitrogen, Gas sampling, At- 
mospheric pollution. 


Methods are described for collection and analysis 
of dinitrogen (N sub 2), methane (CH sub 4) and 
hydrogen sulfide (H Sub 2S) produced in wetlands. 
Dinitrogen was present in all samples while meth- 
ane and hydrogen sulfide were found not at all or 
in very small amounts. Problems with the sampling 
cones and collecting flasks may be responsible for 
the varying amounts of gases found in the samples. 
Correction of these problems is a primary area of 
concern and must be resolved before quantification 
can begin. 
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SAMPLING AND ANALYSIS OF INDUSTRIAL 
BENTHIC POLYNUCLEAR AROMATIC HY- 
DROCARBONS IN INDUSTRIALIZED URBAN 
WATERSHEDS, 

Alabama Univ. in Birmingham. Dept. of Chemis- 
try. 

R. L. Settine, and K. Burchfield. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249656, 
Price codes: A02 in paper copy, A01 in microfiche. 
Water Resources Research Institute Completion 
Report, Auburn Univ., Ala. April 1983. 13 p, 4 
Fig, 2 Tab. OWRT A-087-ALA(1), 14-34-0001- 
2101. 


Descriptors: *Industrial wastes, *Wastewater anly- 
sis, Industrial wastewater, Urban watersheds, Hy- 
drocarbons, *Alabama, Opossum Creek, Gas chro- 
=e Mass spectrometry, *Pollutant identi- 
ication. 





A method is reported for the sampling and analysis 
that accurately describes the contour and distribu- 
tion of benthic polynuclear aromatic hydrocarbons 
of Opossum Creek. The analytical methodology 
consisted of using fused silica capillary chromatog- 
raphy coupled with selected ion mass spectrometry 
to identify and quantify areas of high concentration 
of specific benthic compounds. It is apparent from 
the ‘grid technique’ herein reported that this model 
can be applied for future stream system analysis 
and woul be an extremely reliable aid for engi- 
neering decisions with regard to cleanup. 
W83-03726 


REPRESENTATIVE SAMPLING LOCATION 
CRITERION FOR RIVERS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

T. G. Sanders. 

Water SA, Vol 8, No 4, p 189-172, 1982. 3 Tab, 6 
Ref. 


Descriptors: *Mixing, Water quality, *Monitoring, 
Measuring instruments, Mathematical equations, 
*Sampling, Destratification, Rivers, Pollutant iden- 
tification. 


A quantitative criterion is presented for establish- 
ing zones of relatively complete mixing in a river. 
In order to effectively monitor water quality in a 
stream using only a single sampling point in the 
stream’s cross section, the point being sampled 
should be within a zone of relatively complete 
mixinng. Using an analysis of variance procedure, 
the water quality concentration variation within a 
river’s cross section can be analyzed to determine 
whether the variation is large, requiring more than 
one sampling point to obtain a representative 
sample, or small, establishing a completely mixed 
zone. Under most circumstances complete mixing 
will exist in the vertical direction prior to being 
completely mixed in the lateral transect, and the 
water quality variable concentrations will vary 
with time. If the variability of the concentrations in 
time were not taken into account in the analysis, 
the possibility would exist that the variability of 
the water quality concentrations at different loca- 
tions in the lateral transect may be the result of 
time variability and not spatial variability. Water 
quality variable concentrations at just the midpoint 
of the river would not suffice, as the samples 
would not take into account the sewage effluents. 
Similaryly, water quality samples at either shore 
would not be representative, as the effluent con- 
centrations of the sewage treatment plants would 
have a significant effect on the magnitude of the 
water quality concentrations. Therefore, it would 
appear that sampling at the third points of the 
lateral transverse would be the minimum number 
of sample locations to adequately define mean con- 
centrations representative of the river’s cross sec- 
tion at a location which is not within a zone of 
complete mixing. (Baker-FRC) 
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THE SUITABILITY OF M-ENDO-LES AGAR 

FOR TOTAL COLIFORM COUNTS BY MEM- 
BRANE FILTRATION 

Johannesburg City Health Dept. Labs. (South 

Africa). 

S. Lichtigfeld, and L. N. Mel 

=" SA, Vol 8, No 4, p 173- a7, 1982. 4 Tab, 14 

Re 


Descriptors: Water quality, *Pollutant identifica- 
tion, *Coliforms, Fecal contamination, Fate of pol- 
lutants, *Membrane filtration, Medium. 


The media M-Endo-LES agar (M-LES) and M- 
MacConkey agar (M-Mac) were compared for car- 
rying out coliform counts by membrane filtration 

table water samples. Notwithstanding some 
difficulties experienced with coliform differenti- 
ation on M-LES, it is still a more suitable medium 
than M-Mac and as such should replace the latter 
in the Standard Specification. It is evident that the 
dark red colonies appearing on the M-LES plates 
should not be ignored but should be subjected to 
confirmation of lactose fermentation on a medium 
such as M-LAC broth. Also, Aeromonas hydro- 
phila appears as a dark red colony on M-LES, 
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similar in appearance to the coliforms which have 
not developed sheen. It thus interferes with coli- 
form identification. It is suggested that an oxidase 
test be carried out at the same time as the suspect 
colony is transferred to the lactose medium for the 
fermentation test to eliminate Aeromonas and 
other oxidase positive organisms. M-LES plates for 
best performance should be poured under daylight 
conditions and dried in an incubator at 31 degrees 
C. The plates should not be used immediately on 
preparation but between 48 hr and 5 days after 
pouring. The total coliform test has value as an 
indicator of the adequacy of water treatment proc- 
esses, but the detection of E. coli 1 is the only real 
indication of fecal contamination. (Baker-FRC) 
W83-03762 


ISOLATION, IDENTIFICATION, AND DETER- 
MINATION OF POLYCYCLIC AROMATIC 
HYDROCARBONS IN SEWAGE, 

Akademia Medyczna, Gdansk (Poland). Dept. of 
Physical Chemistry. 

J. Grzybowski, A. Radecki, and G. Rewkowska. 
Environmental Science and Technology, Vol 17, 
No 1, p 44-47, January, 1983. 2 Fig, 2 Tab, 15 Ref. 


Descriptors: *Wastewater analysis, *Aromatic hy- 
drocarbons, *Organic compounds, *Pollutant iden- 
tification, Polynuclear aromatic hydrocarbons, 
Chromatography, Liquid chromatography. 


Fifteen polycyclic aromatic hydrocarbons (PAH) 
were simultaneously determined in sewage ef- 
fluents, using high pressure liquid chromatography 
with ultraviolet detection at 254 nm. A standard 
solution of benzo(a)pyrene and benzo(b)chrysene 
was used as an internal standard to eliminate esti- 
mation of recovery after each run and the use of 
calibration curves for particular hydrocarbons. 
The column was packed with Zorbax ODS. The 
column temperature was 30C, and methanol-water 
(80:20) was used as the mobile phase. In the 
sewage effluents tested, the highest concentration 
of any single PAH was 14-52 ppb of 
benzo(j)fluoranthene. Other PAH included fluor- 
ene, phenanthrene, anthracene, fluoranthene, 
pyrene, chrysene, benz(a)anthracene, benzofluor- 
anthenes, benzopyrenes, perylene, dibenzanthra- 
cenes, and benzo(ghi)perylene. PAH were detect- 
ed to a lower limit of 0.1 ppb. (Cassar-FRC) 
W83-03794 


ENVIRONMENTAL QUALITY STANDARDS-- 
NEW PROBLEMS FOR THE ANALYST, 

G. A. Best. 

Effluent and Water Treatment Journal, Vol 22, No 
11, p 416-418, 420, November, 1982. 5 Tab, 6 Ref. 


Descriptors: *Water quality standards, *Environ- 
mental quality, *Monitoring, Pollutant identifica- 
tion, E Effluent standards, Standards, Fish, Toxicity, 
Fate of pollutants, Metals, Heavy metals, *Europe. 


The EEC (European Community) has adopted the 
‘environmental quality objectives’ (EQO) approach 
to emission standards in place of the ep onogd 
used fixed emission standard. Although the EQO is 
a more realistic approach, it requires additional 
information such as behavior of a pollutant when it 
enters a river, its toxicity and interaction with 
other substances, and the intended use of the re- 
ceiving water. Toxicity literature is far from ade- 
quate, and much data cannot be reliably extrapolat- 
ed from the laboratory to natural sites. After the 
EQO and appropriate limits for consent conditions 
have been established, a monitoring program must 
be devised. With an EQO approach monitoring 
must be intensive, covering both effluent and re- 
ceiving water. Analytical methods must be capable 
of detecting very low concentrations of pollutants, 
optimally 1/10 of the environmental quality stand- 
ards. To minimize purchase of expensive and sensi- 
tive analytical equipment, some authorities monitor 
the major discharges for both pollutants and 
volume and calculate the concentrations of pollut- 
ants in the receiving waters from river flow data. 
However, there are statistical problems with this 
approach. (Cassar-FRC) 
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LOVE 
CANAL STORM SEWERS AND 
New York State Dept. of Health, Albany. 
R. M. Smith, P. W. O’Keefe, K. M. Aldous, D. R. 
Hilker, and J. E. O’Brien 
Environmental Science and Technol 
No 1, p 6-10, January, 1983. 5 Fig, 3 


Descriptors: *Chemical wastes, *Or 
unds, *Landfills, Industrial wastes, on pe of pol- 
utants, *Dioxin, Love Canal, Niagara Falls, *New 
York, Waste dumps, Sediments, Leachates. 


» Vol 17, 
‘ab, 18 Ref. 


Concentrations of 2,3,7,8-tetrachlorodibenzo- 
dioxin in storm sewers and creek sediments in 
Love Canal section of Niagara Falls, New York, 
ranged from 0.9 to 312 ng per g in samples collect- 
ed at six sites during 1979-80. This highly toxic, 
stable, water-insoluble isomer is not found in 
nature. Use of high performance liquid chromatog- 
raphy (Zorbax ODS followed by partially deacti- 
vated Zorbax Sil), capillary gas chromatography 
(OV-17/Poly S-179), and high resolution mass 
pepe ca J distinguished the 2,3,7,8 isomer from 
other 21 tetrachlorodibenzodioxin isomers and 
75 closely related polychlorinated dibenzodioxins. 
The highest concentration of the dioxin isomer was 
found immediately adjacent to the canal at its 
southern end. The source of the dioxins is a heavy, 
chlorinated oily residue in the former chemical 
waste dump. (Cassar-FRC) 
W83-03814 


INDICES FOR WATER QUALITY ASSESS- 
MENT IN RIVERS: A CASE STUDY OF THE 
LINGGI RIVER IN MALAYSIA, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 

B. N. Lohani, and N. Mustapha. 

Water Supply and Management, Vol 6, No 6, p 
545-555, 1982. 8 Fig, 8 Tab, 3 Ref. 


Descriptors: *Water quality control, *Developing 
countries, *Water quality indices, Rivers, Linggi 
river, *Malaysia, Data gathering, Multivariate 
factor analysis, Pollutant identification. 


Opinion survey and factor analysis water quality 
indices (OP and FA WQI) were developed for 
assessing water quality in the Linggi river in Ma- 
laysia. Considering that the ratings and weightings 
for the OP and FA WQIs were derived by two 
different and exclusive ways, one by popular opin- 
ion and one purely by the use of a computer, it is 
interesting to note the similarity in their profiles as 
testified by the graphical results presented. The 
difference between con arises in the vastly fluctu- 
ating property of the FA index at locations of 
extremely good or extremely poor quality water. 
Thus the FA index is more sensitive. Further, it 
has the distinct quality of clustering important 
variables, thus indicating the type of pollution af- 
fecting each reach. In its similarity to the computer 
based FA index, the OP index may corroborate to 
a certain extent the somewhat underestimated ca- 
pability of local water resources personnel to as- 
certain river water quality. In addition, continued 
use of the OP index may be beneficial in the long 
run, to assess the changes over time in human 
perception regarding water quality. However, it is 
suspected that, given the computing facilities, the 
FA inc index would | be preferable for a system with a 
large inventory of monitoring data. (Baker-FRC) 
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EVOLUTION OF NITRATE CONCENTRA- 
TIONS IN GROUNDWATER IN THE MIDDLE 
VAUD REGION (SWITZERLAND) (EVOLU- 
TION DES CONCENTRATIONS EN NITRATES 
DES EAUX SOUTERRAINES DU MOYEN- 
PAYS VAUDOIS), 

Inspectorat Cantonnal des Eaux, Lausanne (Swit- 
zerland). 

E. Bosset. 

Techniques et Sciences Municipales, Vol 1, p 19- 
28, January, 1981. 9 Fig, 24 Ref. English summary. 
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Descriptors: *Groundwater contamination, *Ni- 
trates, “Switzerland, Groundwater, Drinking 
water sources, Orbe Valley, Venoge Valley, Mo- 
lasse Plateau, Water table, Fate of pollutants, Or- 
ganic compounds. 


The nitrate concentration in groundwater samples 
of the Middle Vaud Region, and notably of the 
Molasse Plateau between the Lakes of Neuchatel 
and Morat, the Baud-Freiburg frontier, the south- 
ern border of the vast Forest of Jorat, and finally 
the eastern slopes of the Venoge and Orbe Valleys 
has gradually increased, except in the forest-clad 
zones protected from important foreign interfer- 
ences. These data were gathered over the past 20 
years. These increases are of particular interest in 
the Lower Broye, the part of the Plateau between 
the valleys of Orbe and Broye, as well as in the 
eastern slope of the Venoge Valley, as these zones 
contain high —— of permeable soils. In 
several parts of the region nitrate concentrations 
now exceed the standard of 40 mg NO03/liter pre- 
scribed by the Swiss Manual for Food Products. A 
precarious situation has thus been created, which 
requires that the applications of nitrate fertilizers 
on fields and meadows be drastically restricted. 
Control of agricultural applications is thus of chief 
importance. The task of the Swiss federal offices 
concerned is to give priority to the protection of 
the groundwater which is or may be use for con- 
sumption, even at the price of a decrease in agri- 
cultural output. (Baker-FRC) 
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WATER POLLUTION DUE TO INDUSTRIAL 
TROUT PRODUCTION IN FISH FARMS 
(GEWASSERBELASTUNG DURCH  INDUS- 
TRIEMASSIGE FORELLENPRODUKTION IN 
RINNENANLAGEN), 

Wasserwirtschaftsdirektion Oder Havel, Potsdam 
(German D.R.). 

A. Britz, and H-D. Muller. 
Wasserwirtschaft-Wassertechnik, Vol 32, No 7, P 
230-232, July, 1982. 7 Tab, 11 Ref. (No Englis 
Summary). 


Descriptors: *Fish farms, *Trout, *Nitrogen, 
*Phosphorus, *Biological oxygen demand, Oxygen 
demand, Water quality, Water pollution, Nitrates, 
Nitrogen compounds, Orthophosphates, Seasonal 
variation, *German Democratic Republic, Popula- 
tion equivalents. 


Water pollution studies were conducted at two 
East German trout farms: in May, July, and Octo- 
ber 1975 at the Zippelsforde breeding facility (Z), 
where trout are fattened from about 10 g each to 
40-70 g; and in June, August, and November 1976 
at the Obere Plane farm (OP), where the fattened 
fish are brought up to their harvesting weight of 
about 250 g. Fish activity and food vary according 
to the fish’s age and weight. Five-day BOD was 
4,792-5,966 g/ton fish per day at Z, for an annual 
mean of 5,468 g/ton fish per day. The correspond- 
ing figures at OP were 3,390-4,697 and 4,047 g/ton 
fish per day (75 PE). At Z, nitrogen in the form of 
NH4-N was found at the level of 450 g/ton fish per 
day, with mean increases of 0.04 mg/1 on May 8- 
10, 0.09 mg/1 on May 17-18, and 0.21 mg/1 on 
October 16-17. The increases were attributed to 
increases and changes in food given in the course 
of the year and to seasonal variation in flow 
volume and water temperature. NO3-N annual 
mean concentration was 47 g/ton fish per day. 
Orthophosphate loads were an average of 235 and 
390 g/ton fish per day at Z and OP, respectively. 
Corresponding figures for total phosphorus were 
529 and 857 per year. The five-day BOD produced 
at Z correspond to that produced by 102 popula- 
tion equivalents (PE), that at OP to 75 PE. Corre- 
sponding values for nitrogen and phosphorus were 
110 and 86 PE at Z and 109 and 140 PE at OP. 
(Gish-FRC) 

W83-03520 


BIOLOGICAL PROBLEMS IN 

WATER 

PROBLEME IM KUHLWASSERKREISLAUF), 
Vysoka Skola Chemicko-Technologicka, Prague 
(Czechoslovakia). Inst. of Water Technology and 
Environmental Protection. 

A. Sladeckova. 


Wasserwirtschaft-Wassertechnik, Vol 32, No 8, p 
271-273, August, 1982. 1 Fig. (No English Sum- 
mary). 


Descriptors: *Cooling water, *Microoganisms, 
*Water pollution sources, *Water pollution pre- 
vention, *Water pollution control, Cooling towers, 
*Czechoslovakia, Raw water, Biocides, Bacteria, 
Iron bacteria, Sulfur bacteria, Zoogloea, Sphaeroti- 
lus natans, Algae, Larvae, Protozoa, Environmen- 
tal control, Water quality control, Aerosols, Sedi- 
mentation, Water treatment. 


Undesirable micro- and macroorganisms that popu- 
late cooling facilities in Czechoslovakia are de- 
scribed, and methods of preventing and solving 
this problem are discussed. Organisms in cooling 
water originate in three sources: raw water ob- 
tained from treated or untreated surface water or 
air, and secondary multiplication of organisms 
from the first two sources. Colonizing organisms 
include Sphaerotilus natans, which is carried in 
with organically polluted water; sulfur bacteria, 
which indicate microaerobic conditions as well as 
the presence of sulfur (these conditions often lead 
to corrosion); iron bacteria, entering the system 
with water with an excessive divalent iron content 
and multiplying where corrosion exists; Zoogloea 
ramigera, indicating heavy organic pollution; my- 
cophytes; algae, which occur in open facilities; 
protozoa and invertebrates that occur in already 
existing colonies; chironomid and other larvae; and 
the snail Physa and the mussel Dreissena, which 
stem from stagnant and brackish river water, re- 
spectively. All agents added to reduce corrosion 
and sedimentation should be tested for their bio- 
logical effects. (Gish-FRC) 

W83-03528 


ORGANICALLY-BOUND COPPER IN LAKE 
AND RIVER WATERS IN JAPAN, 
Environmental Pollution Research Center, Ibaraki 
Prefecture, Mito (Japan). 

M. Negishi, and K. Matsunaga. 

Water Research, Vol 17, No 1, p 91-95, January, 
1983. 5 Fig, 3 Tab, 35 Ref. 


Descriptors: *Copper, *Rivers, *Lakes, Heavy 
metals, Natural waters, Organic compounds, 
*Japan, Hokkaido, Fulvic acid, Humic acids. 


The organically-bound copper, organic matter and 
the apparent molecular weight of the organic 
matter in lake and river waters were measured; the 
interaction between copper and the organic matter 
was also investigated at Hokkaido, Japan. The 
concentrations of reactive, Cu in surface water of 
Lake Ohnuma and the Shurunohe river ranged 
from 0.42 to 1.16 micrograms/liter, with an aver- 
age of 0.73 micrograms/liter. The average concen- 
tration of organic copper was 0.33 micrograms/ 
liter. Average total dissolved copper and reactive 
copper levels in the other lakes and rivers studied 
were 1.20 and 1.16 micrograms/liter, respectively. 
The average organic copper/total copper ration in 
Lake Ohnuma and the Shukunohe river was larger 
that those in the other lakes and river waters. The 
concentration of fulvic acid in all lake and river 
waters was 1.6 to 7.1 mg/liter, with an average of 
4.1 mg/liter. The main quantity of organic matter 
contained in the lake water had a low molecular 
weight of 300-700 and was assumed to be fulvic 
acid originating in the river. (Baker-FRC) 
W83-03536 


METHANE 
RHONE-ALPS WATER SUPPLIES. ESTI- 
MATES ON THE FORMATION OF CHLORO- 
TREATMENT 


FORM IN WASTEWATER 

PLANTS AND SWIMMING POOLS, 

a Pasteur de Lyon (France). Lab. de Toxico- 
logie. 

P. Chambon, M. Taveau, M. Morin, R. Chambon, 

and J. Vial. 

ae Research, Vol 17, No 1, p 65-69, January, 
983. 


Descriptors: *Trihalomethanes, *Water analysis, 
Swimming pools, Drinking water, Surface waters, 
Haloforms, Organic compounds, Water pollution 
sources, Rhone, Alps, *France. 


A survey was undertaken in the Rhone-Alps 
region of haloforms in various types of water sam- 
ples. Drinking water samples were shown to con- 
tain very low levels of haloforms. Surface water 
and water at the outlet of wastewater treatment 
plants had significantly higher haloform levels, 
both around 6 times more than drinking water 
samples. As for swimming pools, where high levels 
of haloforms were found, there is a possibility that 
some metabolites of human origin such as citric 
acid and dihydroxybenzoic acid might serve as 
precursors. One positive argument of this theory is 
the fact that concentrations of haloforms found in 
covered swimming pools in the summer were very 
much higher than in winter, probably due to the 
large number of people bathing in the summer. 
(Baker-FRC) 
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OXIDATION OF FERROUS IRON BY ACIDO- 
PHILIC IRON-OXIDIZING BACTERIA FROM 
A STREAM RECEIVING ACID MINE DRAIN- 
AGE, 


Tohoku Univ., Sendai (Japan). Dept. of Civil En- 
gineering. 

T. Noike, K. Nakamura, and J. Matsumoto. 

Water Research, Vol 17, No 1, p 21-27, January, 
1983. 12 Fig, 6 Tab, 5 Ref. 


Descriptors: *Iron compounds, *Bacteria, *Acid 
mine drainage, Fate of pollutants, Mine drainage, 
Aka River, *Japan, Oxidation, Iron bacteria. 


The oxidation of ferrous iron by acidophilic iron- 
oxidizing bacteria was affected by pH, water tem- 
perature, and glucose concentration. Experiments 
were conducted in the field at the abandoned 
Matsuo sulfur and iron sulfide mine, discharging 
into the Aka River, Japan, and in laboratory batch 
and continuous experiments. Greatest activity was 
noted at 30 C and pH 2. The percentage oxidation 
of ferrous iron increased with time of river flow 
from the source and increased exponentially with 
increases in water temperature from 20 to 30 C. 
The iron bacteria accelerated the rate of pyrite 
oxidation. The number of bacteria attached to the 
surface of a rotating biological disk increased as 
the loading of ferrous iron increased from 40 to 
240 g per sq m per day. (Cassar-FRC) 
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PHYSICO-CHEMICAL SPECIATION OF SE- 
LECTED METALS IN THE TREATED EFFLU- 
ENT OF A LEAD-ACID BATTERY MANUFAC- 
TURER AND IN THE RECEIVING RIVER, 

D. P. H. Laxen, and R. M. Harrison. 

Water Research, Vol 17, No 1, p 71-80, January 
1983. 3 Fig, 10 Tab, 35 Ref. 


Descriptors: *Speciation, *Industrial wastes, *Out- 
fall, Receiving waters, Lead, Cadmium, Copper, 
Iron, Manganese, Heavy metals, Water pollution 
effects. 


A scheme for the speciation of metals in fresh- 
waters has been applied to the metals Pb, Cd, Cu, 
Fe, and Mn in the treated effluent of a lead-acid 
battery manufacturer and the receiving river up- 
stream and downstream of the effluent outfall. The 
principal operations on the 15 ha site of the plant 
are secondary smelting of lead and fabrication of 
lead-acid batteries. Liquid effluent contaminated 
mainly with lead and sulfuric acid arise principally 
during lead recovery from scrap batteries, as well 
as during paste production and plate forming. 
River samples were taken within 10 min of each 
other during the early stages of a storm when river 
flow was considerably above its normal level. 
Comparison of samples immediately upstream and 
downstream of the Chloride Company outfall 
shows evidence of a slight dilution of some ions in 
the downstream sample. The increase in the total 
lead concentration of 10 micrograms/liter is evi- 
dence of the influx of this metal from the effluent 
treatment plant. Lead appears to behave differently 
from cadmium and copper, with the implication 
that if the latter are associated with humic acids 
then lead is probably not. The final results indicate 
that only in the case of lead does the effluent 





discharge create a significant effect upon metal 
concentrations in the river. (Baker-FRC) 
W83-03544 


ORGANIC MICROPOLLUTANTS IN EFFLU- 
ENT RECHARGE TO GROUNDWATER, 

Water Research Centre, Marlow (England). 

L. Clark, and K. M. Baxter. 

Water Science and Technology, Vol 14, No 12, p 
15-30, 1982. 13 Fig, 5 Tab, 6 Ref. 


Descriptors: *Micropollutants, *Groundwater, 
Water quality, Water pollution sources, *Effluent 
recharge, Organic compounds, Fate of pollutants, 
Chalk, Groundwater recharge, Infiltration, 
Aquifers, Water sampling, *Path cf pollutants, 
*England, Hampshire. 


Groundwater pollution by organic material de- 
rived from the recharge of raw, untreated sewage 
effluent has been studied at the sewage treatment 
works at Whitchurch in Hampshire. This organic 
investigation consisted of two parts; the validation 
of the sampling and analytical techniques and the 
field investigation. Sampling points for the survey 
included open boreholes lined with uPVC or mild 
steel as well as specially designed buried in situ 
groundwater samplers of uPVC or stainless steel 
construction. Laboratory leaching tests show sig- 
nificant pollution of sampled water by nylon and 
uPVC components and indicate that all plastics 
must be avoided in sample point construction. The 
in situ samplers with stainless steel bodies and 
PTFE sampling tubes proved satisfactory. The or- 
ganic field survey showed that the organic pollu- 
tion plume is conincident with the inorganic plume 
from the effluent recharge site. The total content 
of the effluent is reduced through infiltration; 85% 
is removed in the unsaturated zone and a further 
14% during 300 m of lateral flow. The number of 
organic compounds at significant concentrations is 
also greatly reduced through infiltration. The most 
persistent micropollutant identified as coming 
solely from the sewage is dichlorobenzene, which 
is present at about 9 micrograms/liter below the 
recharge lagoons and 1 microgram/liter in the 

lution plume 300 m from the site. (Baker-FRC) 
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NATURE AND ORIGIN OF MICROPOLLU- 
TANTS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 

D. Mackay. 

Water Science and Technology, Vol 14, No 12, p 
5-14, 1982. 6 Fig, 12 Ref. 


Descriptors: *Water pollution sources, *Micropol- 
lutants, Water quality, Water quality control, Tox- 
icity, Water treatment, Risk assessment, Public 
health, Water pollution effects. 


The origins of micropollutants are discussed and 
classified. It is suggested that assessing the risk and 
ensuring an acceptably low level of adverse effects 
from these substances requires information on or 
control of three factors: exposure, toxicity and 
characteristics of the victim or organism, which 
combine to generate the toxic event. Methods of 
estimating exposure are discussed, especially envi- 
ronmental models. Ultimately, it should be possible 
to couple these models to toxicity data in a ration- 
al, rigorous manner to elucidate the extent of risk 
and control it to an acceptable level. It is futile to 
expect that the solution to this problem lies in any 
one discipline or activity such as water treatment 
technology, environmental exposure analysis, toxi- 
cology in the sense of biological effects of toxi- 
cants on organisms or risk assessment, and public 
education or indoctrination. Only by a combined 
balanced inter-disciplinary effort can real progress 
be made on all fronts to achieve an optimal reduc- 
tion in real and perceived public hazard. (Baker- 
FR 
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LAND APPLICATION OF SEWAGE SLUDGE 
LANDFILL LEACHA’ 

Rhode Island Univ., Kingston. Dept. of Plant and 
Soil Science. 
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For primary bibliographic entry see Field SE. 
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ATMOSPHERIC RELEASE OF CHLORINAT- 
ED ORGANIC COMPOUNDS FROM THE AC- 
TIVATED SLUDGE PROCESS, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

For primary bibliographic entry see Field 5D. 
ws3 3583 


A METHOD TO COMPUTE RIVER HEATING - 
APPLICATION TO THE MANAGEMENT OF 
THERMAL LOADINGS TO THE RHINE 
RIVER (UNE METHODE DE CALCUL DE L’E- 

.UFFEMENT DES RIVIERES - APPLICA- 
TION A LA GESTION DES REJETS THEMI- 
QUES AU RHIN), 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Centre d’Information 
Geologique. 

For primary bibliographic entry see Field 5G. 
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THE FRESHWATER ASIAN CLAM (CORBI- 
CULA FLUMINEA) AS A FACTOR AFFECTING 
NUTRIENT CYCLING IN THE CHOWAN 


RIVER, N.C., 

North Carolina State Univ. at Raleigh. Dept. of 
Zoology. 

D. D. Lauritsen, and S. C. Mozley. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235226, 
Price codes: A04 in paper coopy, AOI in micro- 
fiche. Water Resources Research Institute Report 
No 192, North Carolina State Univ., Raleigh, May 
1983. 70 p, 14 Fig, 4 Tab, 54 Ref, 3 Append. 
OWRT A-124-NC(1), 14-34-0001-2135. 


Descriptors: *Cycling nutrients, *Orthophos- 
phates, *Ammonia, Phosphorus compounds, Nitro- 
gen compounds, *Clams, Benthic fauna, Excretion, 
Feeding rates, Algae, Cyanophyta, Anabaena, 
Chlorophyta, Chlorella, Scenedesmus, *Chowan 
River, *North Carolina. 


The Asian clam (Corbicula Fluminea) has recently 
invaded the Chowan River and reached stable 
population densities(200/m2) in the northern part 
of the river and major tributaries. Benthic organ- 
isms such as Corbicula can affect nutrient cycling 
in the river by such means as burrowing, sediment 
reworking, and excretion. This study was conduct- 
ed to evaluate the importance of the clam as a 
source of recycled nutrients which can contribute 
to the growth of nuisance blue-green algae, and to 
determine whether Corbicula is able to utilize blue- 
green algae as a food source. This work deter- 
mined that, unlike many organisms, Corbicula as- 
similated blue-green algae(Anabaena) more effi- 
ciently than it did green algae(Chlorella and Scen- 
edesmus). It also determined that Corbicula is able 
to rapidly recycle nutrients (NH4 and P04), impor- 
tant for algal growth. In parts of the river where 
the clam is abundant, excretion rates are signifi- 
cantly higher than sediment flux rates of the same 
nutrients. The clam can make a significant contri- 
bution to nutrient cycling, thus, any attempts to 
model nutrient cycling in the river must take Cor- 
bicula abundance into account. 
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SOURCES AND FATES OF SEDIMENTARY 
ORGANIC MATTER IN THE WHITE OAK 
AND NEUSE RIVER ESTUARIES, 

North Carolina Univ. at Chapel Hill. Dept. of 


a 
_ ae and C. S. Mart 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235242, 
Price codes: AOS in paper copy, A01 in microfiche. 
Water Resources Research Institute Report No 
194, North Carolina State Univ., Ralei 
1983. 72 p, 13 Fig, 3 Tab, 41 Ref. OWR 
NC(1), 14-34-0001-2135. 
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Descriptors: *Organic matter, *Sediments, *Radio- 
active dating, Microbial degradation, Rivers, Estu- 
aries, Carbon radioisotopes, Lead radioisotopes, 
*North Carolina, Neuse River, White Oak River. 


Sources Of Poliution—Group 5B 


As a substrate for microbial growth, organic 
matter in the sediments of rivers and estuaries 
represents a potential oxygen demand on, and nu- 
trient source to, the overlying water. The actual 
impact of sedimentary organic matter on water 
quality depends upon the rate of microbial degra- 
dation, which is strongly influenced by the 
source(hence the composition) of the organic 
matter. The question of the sources and fates of 
organic matter in coastal sediments is addressed 
through the combined use of modern sediment 
chronology and carbon isotopic analysis (super 
12C, super 13C, super 14C) of sedimentary organic 
matter. Sediment cores from one upriver, and one 
downriver location in the small, sparsely populated 
White Oak River estuary and the larger, more 
populous Neuse River estuary were studied in 
detail. Stable carbon isotopes in organic matter 
were generally heavier in downriver(relative to 
upriver) sediments, consistent with increased 
inputs of marine organic matter at downriver loca- 
tions. Analysis indicated organic matter inputs in- 
clude both recently produced and aged material. 
Because newly produced organic material is more 
susceptible to microbial degradation, it was expect- 
ed that organic matter supplied to the river-estuary 
from aged reservoirs(soil, sediments, etc.) would 
be preferentially preserved relative to recently 
produced organic matter. However, the issue of 
preferential preservation is unresolved due to non- 
steady-state in super 14C concentration of organic- 
matter inputs. 
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THE FATE, DISTRIBUTION AND LIMNOLO- 
GICAL EFFECTS OF VOLCANIC TEPHRA IN 
THE ST. JOE AND COEUR D’ALENE RIVER 
DELTAS OF LAKE COEUR D’ALENE, IDAHO, 
Idaho Univ., Moscow. Coll. of Forestry, Wildlife 
and Range Sciences. 

J. M. Skille, C. M. Falter, W. R. Kendra, and K. 
M. Schuchard. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235309, 
Price codes: A08 in paper copy, AO] in microfiche. 
Idaho Water and Energy Resources Research In- 
stitute Completion Report, Moscow, June 1983. 
156 p, 28 Fig, 28 Tab, 12 Ref. OWRT C-10103- 
V(No 1460)(1). 


Descriptors: *Bottom sediments, *Lake sediments, 
*Volcanoes, *Limnology, Heavy metals, Upwell- 
ing, Biological properties, Chemical properties, 
Physical properties, Water chemistry, Particle size, 
Plankton, Benthos, *Idaho, Mt. St. Helens, Vol- 
canic ash, Lake Coeur d’Alene, St. Joe River, 
Coeur d’Alene River. 


The purpose of this research was to determine the 
effects of the tephra (volcanic ash) fallout from the 
May 18, 1980 eruption of Mt. St. Helens on a lake- 
river system 200-300 miles east of the volcano. 
Lake Coeur d’Alene in northern Idaho was chosen 
for the study as a water system which would 
reflect the more subtle impacts of ash fallout in 
contrast to the immediate and devastating impact 
to lakes and streams near the volcano. The specific 
objectives were to quantify and identify volcanic 
ash in the lake sediments and water columns, de- 
scribe chemical conditions in the sediments and 
water columns, and to assess the effects of volcanic 
tephra on the benthic, phytoplankton, and zoo- 
plankton communities. The ash layer was relative- 
ly uniform in thickness throughout the lake and 
delta sediments. Sediments deposited over the ini- 
tial ash layer contained only small quantities of ash. 
The ash layer in the lake sediments and throughout 
the watershed was stable and not easily resuspend- 
ed or eroded. The volcanic tephra was chemically 
inert and had no measurable impact on water 
chemistry or nutrient enrichment. Benthic and 
planktonic communities were unchanged relative 
to pre-ash conditions. 
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STUDIES IN DYE-TRACING TECHNIQUES 
AND KARST HYDROGEOLOGY, 
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Kentucky Water Resources Research Inst., Lex- 
ington. 

1 Thrailkill, P. E. Byrd, S. B. Sullivan, L. E. 

S ler, and C. J. Taylor. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235312, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Research Report No 140, July 1983. 97 p, 36 Fig, 
13 Tab, 43 Ref. OWRT B-064-KY(2), 14-34-0001- 
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Descriptors: *Dyes, *Karst hydrology, Ground- 
water movement, Groundwater pollution, Karst, 
Limestone, Aquifers, Inner Bluegrass Karst 
Region, *Kentucky. 


Information on fluorescent dyes used for water 
tracing and the results of six studies are reported. 
Optical brightener, direct yellow, fluorscein, rho- 
damine (WT), and other dyes are described and the 
producers employed in their use in the field and in 
equilibration experiments are described. Three of 
the six studies consisted of investigations of the 
equilibration with passive detectors of three of the 
dyes. The absorption of optical brightener on 
fabric detectors was apparently linear with concen- 
tration and with immersion time, while detectors 
became rapidly saturated with direct yellow. Equi- 
librium of fluorescein on charcoal detectors with 
an elutriating solution was not achieved. Several 
data processing tasks were performed, including 
the creation of a computer file for field data and 
the writing of programs to sort the field data and 
enerate plotted maps, and to display the total 
eesesteve of samples. A fifth study was based 
on a series of dye traces into Royal Spring and 
Russell Cave Spring in the Inner Bluegrass Karst 
Region. Samples were collected with an automatic 
water sampler and the resulting flow velocity de- 
terminations combined with discharge data pro- 
vided values at a number of aquifer parameters. 
The most interesting results was the very small 
value for depth of flow. Fracture traces were 
identified on topographic maps and aerial photo- 
graphs in the Inner Bluegrass Karst Region. 
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IMPACT OF ARTIFICIAL RECHARGE ON 
GROUNDWATER QUALITY OF GYPSUM 
UIFER IN HARMON COUNTY, OKLAHO- 


Oklahoma State Univ., Stillwater. School of Civil 
re 

A. K. Tyagi. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235499, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Research Institute Completion 
Report, Stillwater, Okla., 40 p, 3 Fig, 3 Ref, 1 
— OWRT A-107-OKLA(1), 14-34-0001- 


Descriptors: Storage coefficient, *Transmissivity, 
*Strongly Implicit Procedure, Method of Charac- 
teristics, *Dispersion coefficient, Groundwater 
pollution, Groundwater basin, Gypsum aquifer, 
Groundwater velocity, Water quality, *Oklahoma, 
*Artificial recharge, Model studies. 


The strongly Implicit Procedure (SIP) is used to 
solve the groundwater flow equation, replacing the 
Alternating Direction Implicit Procedure (ADIP) 
in the solute transport model (1978, 1979), devel- 
re) by the U.S. Geological Survey. The SIP 
odel was then coupled with the dispersion equa- 
tion solved by the Method of Characteristics 
(MOC). The a of the SIP-MOC Model 
against the ADIP-MOC Model indicate that the 
convergence rate in the flow portion of the prob- 
lem is significantly improved, saving computer 
time ad the user’s computer cost. The SIP Model 
handles problems which cannot be conveniently 
solved by the ADIP Model. 
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THE IMPACT OF URBANIZATION ON A 
FLOOD-PLAIN AQUIFER: BLOOMINGTON, 
INDIANA, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

M. G. Filippini, and N. C. Krothe. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235515, 
Price codes: A06 in paper copy, A01 in microfiche. 
Technical Report No 156, March 1983. 103 p, 32 
Fig, 6 Tab, 25 Ref, 5 Append. OWRT A-062- 
IND(i). 


Descriptors: *Groundwater pollution, *Fate of 
pollutants, *Groundwater-surface relations, 
*Urban runoff, Urban watersheds, Polychlorinated 
biphenyls, Isotopic tracers, Bloomington, *Indiana. 


The flood-plain adjacent to Clear Creek in Bloo- 
mington, Indiana was the setting for a study of the 
impact of urbanization on the local ground waters. 
Organic and inorganic water quality data were 
obtained from ground water below and adjacent to 
Clear Creek. The increased runoff and chemical 
pollution due to urbanization had marked effects 
on stream and beneath stream waters but little 
effect on shallow flood-plain ground waters bor- 
dering the drainage catchment. Beneath-stream 
groundwaters contained significantly higher con- 
centrations of chloride, sodium and potassium than 
flood plain groundwaters. EPA priority pollutants 
were not found anywhere in the ground water 
system; however, PCB’s were detected in the sur- 
face waters. PCB’s are thus filtered out of the 
water by the sediment column. An oxygen isotope 
analysis showed that before a storm the creek is 
effluent with respect to flood-plain ground waters. 
As stage increases the steam becomes influent, 
returning to effluent conditions after the storm 
water has receded in the stream. 
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A PRELIMINARY INVESTIGATION INTO 
THE USE OF CRAYFISH AS A SENSITIVE 
SPECIES TO POLLUTANTS IN THE CLARK 
FORK RIVER NEAR MISSOULA, MT, 

Montana Univ., Missoula. Dept. of Botany. 

C. C. Gordon, and A. J. Silverman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236117, 
Price codes: A03 in paper copy, AO! in microfiche. 
Montana Water Resources Research Report No 
133, Univ. of Montana, Bozeman, June 1983. 27 p, 
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Descriptors: *Industrial wastes, Crayfish, Water 
quality, Sampling instrumentation, *Heavy metals, 
Sampling, Pulp waste, *Water quality, Indicators, 
Sensitivity, Atomic absorption, Spectra, Environ- 
mental indicators, Clark Fork River, Missoula, 
*Montana. 


Crayfish appear to be, at least theoretically, a good 
indicator of water quality associated with point 
source pollution. An attempt to evaluate the sensi- 
tivity of crayfish to heavy metal contamination 
associated with the Hoerner-Waldorf (Champion 
International) pulp and paper mill along 30 miles of 
the Clark Fork and Bitterroot Rivers near Mis- 
soula, Montana, was initiated in the fall of 1977. 
The design for trapping and analyzing the crayfish 
was based upon extensive literature review and 
study. The analytical procedures used were stand- 
ard for evaluation of heavy metals in soft tissue by 
atomic absorption spectra. Results of the prelimi- 
nary study showed variation in concentration as a 
function of the animal part analyzed. Changes in 
concentration as a function of proximity to the 
pulp mill was not demonstrated; both sample 
number and sites were probably inadequate to 
show any relation to a point source, if one existed. 
It is concluded that crayfish chemical variation 
may be an important environmental indicator of 
pollution provided a statistically and ecologically 
valid sampling program were instituted to test the 


system. 
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MOVEMENT OF SALT AND HAZARDOUS 
— IN GROUNDWATER SYS- 
Florida Univ., Gainesville. Dept. of Civil Engi- 
neering. 

B. A. Benedict, H. Rubin, and S. A. Means. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236125, 
Price codes: A07 in paper copy, AO1 in microfiche. 


Water Resources Research Center Publication No 
71, Florida Univ., Gainesville, May 1983. 126 p, 49 
Fig, 4 Tab, 29 Ref, 2 Append. OWRT A-047- 
FLA(1), 14-34-0001-2110. 


Descriptors: *Groundwater, *Water pollution 
sources, *Dispersion, Injection wells, Aquifers, 
*Path of pollutants, Model studies, *Florida, 
Solute transport, Stratified flow, *Saline water in- 
trusion, Saline-freshwater interfaces. 


A method has been developed to significantly 
reduce computer resources required to model 
groundwater contaminant movements. The 
method has been tested by applying it to the strati- 
fied flow problem of upward seepage of saltwater 
into freshwater aquifers overlying semiconfining 
formations, such as occurs in northeastern Florida. 
The basic equations of continuity, motion, and 
solute transport are solved simultaneously after 
being simplified by the Dupuit assumption and a 
boundary layer approximation. These are applied 
to a flow field divided into a freshwater zone, 
saltwater zone, and transition zone. The equations 
are cast in a finite difference model. Results of 
executing the model indicate that it is highly stable 
and convergent. The model is capable of describ- 
ing the three-dimensional flow field and salt distri- 
bution in a transient stratified flow in an aquifer. 
While the specific example treated salt movement, 
other contaminants, including hazardous wastes 
could easily be modeled in the same way in a 
stratified flow. In addition, if the contaminant did 
not bring about stratified conditions or occur in a 
saline-stratified region, the same basic procedure 
can be utilized by removing contaminant influence 
on the flow field in the equation of motion. 
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IMPACT OF SNOWMELT-RUNOFF FROM 
AGRICULTURAL WATERSHEDS ON DIS- 
SOLVED OXYGEN, 

Wisconsin Dept. of Natural Resources, Rhine- 
lander. 

J. F. Sullivan. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 170-177, February, 1983. 6 Fig, 2 
Tab, 16 Ref. 
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al wastes, Animal wastes, Dairy industry, *Dis- 
solved oxygen, Upper Wisconsin River, Agricul- 
tural watersheds, Runoff, Watersheds, Water pol- 
lution sources, Fate of pollutants, *Wisconsin. 


Dissolved oxygen levels dropped to as low as 2 mg 
per liter in some sections of the Upper Wisconsin 
River on March 28, 1980, shortly after the season’s 
first major runoff event. Fish kills occurred in the 
Big Eau Pleine Reservoir. An investigation of 
water quality in tributaries and at pulp and paper 
plants revealed that the source of pollution was 
agricultural wastes such as animal and cheese 
wastes applied to fields. This nonpoint pollution 
source was not recognized previously for several 
reasons. An extensive automatic monitoring system 
has been installed. Excessive paper mill discharges, 
which have been reduced by pollution control, 
formerly masked the impact of agricultural wastes. 
Below normal snowfall and long periods of bare 
frozen soil that winter facilitated spreading of 
manure and cheese wastes. Nonpoint source pollu- 
tion control should be implemented in problem 
watersheds. (Cassar-FRC) 
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A FINITE ELEMENT MODEL TO PREDICT 
THE FLOW OF UNDERGROUND CONTAMI- 
NANTS DUE TO LEAKAGE OF CHEMICAL 
AND/OR RADIOACTIVE MATERIAL FROM A 
BURIED CONTAINMENT, 

Clemson Univ., SC. Dept. of Civil Engineering. 
S. C. Anand, and A. Pandit. 

Available from the National Technical Information 
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Price codes: A13 in paper copy, AOI in microfiche. 
Water Resources Research Institute Publication 
No 107, Clemson Univ., S.C., June 1983. 258 p, 76 





Fig, 28 Tab, 39 Ref, 13 Append. OWRT A-051- 
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Descriptors: *Confined aquifers, *Saturated flow, 
Pollutants, *Mathematical models, *Finite element 
method, Computer models, Numerical analysis, 
*Path of pollutants, Saline water intrusion, 
Wastewater pollution, Laminar flow, Model stud- 
ies, Mass transfer, Porous media. 


In this investigation, a Galerkin finite element 
model in two dimensions is developed to study the 
phenomena of mass transfer in porous media. In 
particular, the problems of the saltwater encroach- 
ment in coastal aquifers and the transport of haz- 
ardous wastes in groundwater environment are 
studied for a wide range of aquifer parameters. The 
coupled governing partial differential equations are 
nondimensionalized and solved for a two-dimen- 
sional, saturated aquifer in the vertical plane for 
both steady state and transient conditions using an 
iterative solution procedure. The flow transport is 
represented either in terms of the stream function 
or the freshwater hydraulic head. It is found that 
the selection of an appropriate mesh, region, and 
time step size is quite important to obtain correct 
solutions in the saltwater intrusion problem. It is 
shown that the saltwater intrusion is primarily a 
function of the ratio of the aquifer depth to the 
longitudinal dispersivity of the medium, and the 
gradient of the piezometric surface. Contaminant 
transport episodes are simulated for anisotropic 
conditions which indicate that for certain extreme 
values of the nondimensional parameters, nodal 
concentration values near the source oscillate with 
time. Furthermore, episodes simulated including 
adsorption effects, indicated that the size of the 
polluted region is a direct function of the retarda- 
tion factor, R sub d. 
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SOLUBILIZATION RATE OF ATMOSPHERIC 
PARTICULATE MATTER AND IMPACT ON 
WATER QUALITY, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

A. W. Elzerman, and T. J. Overcamp. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243162, 
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Water Resources Research Institute Publication 
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ronment, *Chemistry of precipitation, *Fate of pol- 
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Phosphates, Potassium, Precipitation scavenging, 
Sodium, Sulfate, Trace metals, Solubilization, 
Aerosol solubility, South Carolina. 


Although total atmospheric concentrations and 
wet and dry fallout mass loadings of numerous 
materials have been measured, understanding the 
ultimate fate of aerosols in aqueous systems re- 
quires knowledge of their post-deposition interac- 
tions. The major objective of this investigation was 
to determine the extent and rate of solubilization of 
aerosols. Samples collected on Nuclepore filters 
were extraced with various solutions in a pump- 
flow apparatus and the eluant analyzed in frac- 
tions. In Clemson, S. C., area samples tested, 30 to 
60% of the total mass was soluble. Major soluble 
components (sulfate, ammonium, nitrate, cium, 
hydrogen ion) and minor soluble components in- 
vestigated magnesium, lead cadmium, manganese, 
phosphate, organic carbon) were released to solu- 
tion quickly, more than half in 30 seconds and 
essentially all of the soluble fraction within 5 min- 
utes. Extraction solution pH had little effect on 
most soluble components but increased the rate 
and extent of solubilization of lead. Lead oxide and 
lead nitrate behaved similarly to aerosols. The 
initial fate of soluble components of aerosols will 
be controlled by rapid dissolution. 
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FATE OF HERBICIDES IN GROUNDWATER 
AND SURFACE RUNOFF AND THEIR BIOTIC 
EFFECTS ON PRAIRIE POTHOLES, 

North Dakota Univ., Grand Forks. Dept. of Biol- 


ogy. 

L. E. Shubert. 

Available from the National Technical Information 
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Water —- Research Institute re 
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phyton, *Pothole, Primary productivity, Water 
quality, *North Dakota, Fox Lake, *Fate of pollut- 
ants, Water pollution effects, Saline lakes. 


It has been well documented that prairie potholes 
comprise one of the best wetland itats for wa- 
terfowl breeding on the continent. Since prairie 
potholes are closed ecosystems, they are important 
natural retention storage basins for spring and 
summer runoff from native grasslands and cultivat- 
ed land. Thus potholes act as ‘energy sinks’ which 
reduce sediment and nutrient loading to streams 
and lakes. The purpose of this study was to deter- 
mine periphyton productivity in Fox Lake, a prai- 
rie pal nr located in County, 46 km west 
of Grand Forks, N.D. The chemical-physical char- 
acteristics of Fox Lake for 1981 demonstrated that 
it was alkaline, saline and moderately eutrophic. 
Submerged surface area for all three plant commu- 
nities increased with time and correlated well with 
the seasonal pattern of aquatic plant production. 
Typha latifolia had the greatest production but not 
the highest submerged surface area. Phytoplankton 
showed an increase early and/or late in the season 
(diatom blooms), whereas the epiphytes on the 
rods were most abundant in the main part of the 
growing season (July - mid August). Grazing by 
zooplankton was particularly intense late in the 
season and was a major factor for a decrease in 
epiphyte biomass. The Potamogeton community 
epiphytes had the greatest photosynthetic activity, 
followed by the Typha and Scirpus communities. 
It was ——_ that light was the most significant 
factor affecting productivity because the PAR 
light was highest at the Potamogeton site. Fox 
Lake is an excellent model for studying prairie 
yy periphyton production. 


WATER QUALITY OF AIRPORT STORM 
RUNOFF, PHASE II, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

G. L. Dugan. 

Available from the National Technical Information 
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Descriptors: *Storm runoff, *Water supply, 
*Water quality standards, Water sampling, Pollut- 
ant identification, Nonpoint lution source, 
Heavy metals, *Airports, Honolulu International 
Airport, General Lyman Field, Kahului Airport, 
Keahole Airport, Lihue Airport, *Hawaii. 


The B grand of natural and induced storm water 
from several smaller public airports in 
Hawaii (air traffic volume of approximately 130 to 
over 350 airplanes/day) was compared to results 
from the previous Phase I study of the Honolulu 
International Airport that handles daily nearly 900 
airplanes. The mean annual rainfall of these air- 
rts ranges from approximately 381 mm (15 in.) 
to nearly 3 251 mm (128 in.). Two basic storm 
quality monitoring schemes were incorporated: the 
wet season and the dry season. The wet-season 
monitoring involved collecting storm runoff sam- 
ples from paved surfaces during and following 
rainfall events at a specific airport. The dry-season 
monitoring scheme consisted of enclosing a 0.25-m 
super 2 (2.69-ft super 2) area, applying deionized 
water, and then collecting the wash water, leached 
chemicals, and sediments by a hand bilge pump. As 
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previous study of the Honolulu International Air: 


water supply. However, the water, if collected and 
stored, could serve as a source of subpotable 


water. 
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CURRENTS IN SOUTH SAN FRANCISCO BAY, 
= Univ., Berkeley. Hydraulic Engineering 


a B. Fischer, and G. A. Lawrence. 

California State Water Resources Control Board 
Publication No 83-2sp, January 1983. 327 p, 7 Fig, 
6 Ref, 8 Append. 


Descriptors: *Water currents, *Bays, *Tides, 
*Flow characteristics, *Hydrologic data collec- 
tions, *Current meters, Tidal currents, Neap tides, 
Spring tides, Salinity, Water temperature, Water 
pollution effects, Synoptic analysis, Flow profiles, 
Flushing, *San Francisco Bay. 


During ote the U.S. Geological Survey and 
the National Ocean Survey made intensive field 
measurements of currents, salinity, and tempera- 
ture at 34 stations in San Francisco Bay. This 
report describes describes the currents in a way 
useful to pollution and ecologically related studies; 
hydrodynamic transport is one link in the chain of 
input, transformation, accumulation and effects of 
pollution. Three levels of processing and archiving 
data were used: level one data were averaged into 
30-minute blocks, placed in standard form, and 
time sequence, progressive vector, and current 
rose plots were drawn; in level —_ the data were 
averaged to create a typical 25-hour tidal cycle 
with an emphasis on preserving the length and 
direction of the tidal excursion using ———— 
vectors; in level three, plots were prepared that 
showed typical tidal cycle motions and current 
distributions in the bay. istic cycles were 
obtained for neap, spring, and 14-day mean condi- 
tions. Inconsistent or known defective data were 
discarded. The results were mostly consistent with 
theoretical predictions. The flow is generally back 
and forth in the direction of the main axis of the 
bay, almost independent of crosssectional location. 
Tidal excursions range from about 6 km at shallow 
stations to 12-20 km in the deeper ones, and tidal- 
averaged distribution corresponded to the prevail- 
ing easterly wind. These data provide a base for 
further analyses of flushing mechanisms---how 
much new water is available to dilute pollutants 
and/or supply nutrients. Suggestions are given for 
further work to complete the transport modelling, 
i.e. gravitational overturn, variation of daily mean, 
and salinity-velocity correlations. (Atkins-Omni- 


plan) 
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MOVEMENT OF BACTERIA THROUGH MA- 
CROPORES TO GROUND WATER, 
Kentucky Water Resources Research Inst., Lex- 


ington. 

M. Smith, G. W. Thomas, and R. E. White. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246546, 
Price codes: A03 in pas copy, AOI in microfiche. 
Research Report No 139, June 1983. 38 p, 11 Fig, 5 
Tab, 18 Ref. OWRT A-088-KY(1), 14-34-0001- 
2119. 


Descriptors: Soil filters, Soil columns, Soil water, 
Soil properties, *Soil bacteria, *E. coli, *Path of 
pollutants, Soil moisture, Soil type, Soil profiles. 


Effects of soil type, flow rate, antecedent soil 
moisture and other factors on transport of E. coli 
through soils was measured on disturbed and intact 
columns 20 cm in diameter by 25 to 30 cm in 
depth. Added E. coli were distinguished from in- 
digenous microbes using an antibiotic resistance 
marker. Transport of Cl super - and super 3 H sub 
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2 O was also measured. Up to 96% of the bacteria 
irrigated onto the surface of intact columns were 
recovered in the effluent. Soil structure appeared 
to be related to the extent of transport. Columns 
P from mixed, repacked soil were much 
more effective bacterial filters than the intact soils. 
As rate of water input increased, the fraction of E. 
coli recovered in the effluent increased. We con- 
cluded that flow through soil macropores, which 
by-passes the adsorptive or retentive capacities of 
the soil matrix is a common phenomenon. This 
conclusion was supported by the behavior of Cl 
super - and super 3 H sub 2 O. In waste disposal 
8 dependent on purification in the soil pro- 
file, this could significantly increase the probability 
of ground-water contamination by microbes. The 
effect of native soil structure (macropores) must be 
considered in the evaluation of these purification 


systems. 
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KINETICS OF PHOSPHORUS UPTAKE IN 
THE CHOWAN RIVER, NORTH CAROLINA, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

K. L. Stone. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246959, 
Price codes: AOS in — copy, A01 in microfiche. 
M. S. Thesis, 1982. , 23 Fig, 10 Tab, 83 Ref. 
OWRT B-127-NC(11), 14-34-0001-0275. 


Descriptors: *Phosphorus, *Kinetics, *Phytoplank- 
ton, *Cyanophyta, *Eutrophication, *Cycling Nu- 
trients, Rivers Seston, Algae, Nuisance algae, 
Limiting nutrients, Nitrogen, Seasonal variation, 
Chlorophyll A, Radioactive tracers, Phosphorus 
radioisotopes, Turnover time, Particle size, Bacte- 
ria, Light intensity, Water temperature, Hydrogen 
— Concentration, *North Carolina, Chowan 
iver. 


Gross biotic uptake rates of filterable reactive 
phosphorus by plankton were measured in surface 
waters of the Chowan River from May 1980 to 
October 1981. Uptake rates varied widely, ranging 
from 0 to 6.15 mu M . h super -1, and were greater 
in the warmer months in the middle and lower 
reaches of the river. Abiotic phosphate uptake 
rates and ranged from 0.001 to 0.63 mu M . h super 
-1. Rapid biotic uptake coincided with low filter- 
able reactive phosphorus concentrations and high 
levels of chlorphyll-a. Size fractionation of the 
uptake indicated that most of the uptake occurred 
in particles with dimensions less than 8.0 mu M. 
Phosphorus uptake rates and turnover times were 
good indicators of the phosphorus nutritional 
status of phytoplankton in the Chowan River. The 
plankton were often phosphorus limited during the 
summer months in the middle and lower river. 
Phosphorus uptake kinetics were discussed in rela- 
tion to the occurrence of surface blooms of blue- 
green algae and the relative abundance of nitrogen 
and phosphorus. Implications of phosphorus 
uptake kinetics in selecting appropriate manage- 
ment practices were also presented. 
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NITROGEN FIXATION AND DENITRIFICA- 
TION IN THE PAMLICO RIVER, NORTH 
CAROLINA, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

G. S. Allgood. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246967, 
Price codes: AO5 in paper copy, AO1 in microfiche. 
M. S. Thesis, 1983. 97 p, 9 Fig, 15 Tab, 67 Ref. 
OWRT B-144-NC(1), 14-34-0001-1257. 


Descriptors: *Nitrogen fixation, *Denitrification, 
*Sediments, Bottom water, Rivers, Estuaries, Ni- 
trogen, Nitrogen cycle, Nitrate, Ammonia, 
Carbon, Seasonal variation, *Acetylene reduction, 
*North Carolina, Pamlico River, *Pollutant identi- 
fication, Water pollution sources. 


Rates of nitrogen fixation in the sediment of the 
Pamlico River were measured from February 1982 
to February 1983 using the acetylene reduction 
technique. Nitrogen fixation rates vied from 0.5 to 


11.7 mu moles N2/m super 2hr and were greatest 
in the summer and late fall. Rates were shown to 
increase with increasing temperature, additional 
carbon substrate, and increasing concentration of 
acetylene incubated in the headspace. Further- 
more, nitrate addition generally decreased rates, or 
had no effect, while ammonia addition decreased 
rates at the downriver station but had no effect at 
the upriver station. Rates of nitrogen fixation were 
found, to be equal to the ammonia flux out of the 
sediment in winter, but were only five percent or 
less of the flux in the summer. Nitrogen fixation in 
the Pamlico River is probably limited by tempera- 
ture in the winter and by a variety of factors in the 
summer, including availability of carbon and nitro- 

en. Rates of denitrification were measured from 

uly 1982 to March 1983 using the acetylene block- 
age technique. Denitrification rates were not mea- 
surable unless nitrate was added, and were as large 
as 479 mu moles N sub 2/m super 2hr with 119 mu 
M nitrate added. Denitrification capacity was 
greatest during the winter when as much as 9.8% 
of added mitrate was used for denitrification. Deni- 
trification in the Pamlico River sediments appears 
to be limited by the availability of nitrate. 
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THE EFFECTS OF BOTTOM WATER ANOXIA 
ON BENTHNIC NUTRIENT FLUX RATES IN 
THE PAMLICO RIVER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5C. 
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A STUDY OF RADIUM-226 AND RADON-222 
CON' IN GROUND WATER 
NEAR A PHOSPHATE MINING AND MANU- 
FACTURING FACILITY WITH EMPHASIS ON 
THE HYDROGEOLOGIC CHARACTERISTICS 
OF THE AREA, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

B. F. Mitsch. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246983, 
Price codes: A06 in paper copy, AOI in microfiche. 
M. S. Thesis, 1982. 116 p, 38 Fig, 8 Tab, 33 Ref, 2 
Append. OWRT B-145-NC(1), 14-34-0001-1258. 


Descriptors: Groundwater, *Radioactivity, 
*Groundwater pollution, Geohydrology, Phos- 
phates, *Mine drainage, Aquifers, Aquitards, 
Gamma radiation, Pumping, Drawdown, Leakage, 
Dewatering, Beneficiation, Gypsum, Uranium, 
*Kadium-226, *Radon-222, *North Carolina, 
Castle Hayne aquifer. 


Samples of water from wells located near a phos- 

hate mining and manufacturing facility were col- 
lected and analyzed for Radium-226 and Radon- 
222. Chemical separation and emanation tech- 
niques were utilized in the analyses. Results indi- 
cated that mining and manufacturing were not 
having a detrimental effect on the radionuclide 
concentrations in the ground water of the area. 
Natural hydrogelogic factors can account for the 
differences in radioactivity observed in the various 
aquifers sampled. Wells sampled repetitively over 
time did not exhibit any significant changes in 
radium or radon concentrations. Baseline data 
were established which can be used to evaluate 
possible future impacts on radio-nuclide concentra- 
tions in ground water resulting from expansion of 
mining activities. 
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SALT TRANSPORT IN THE LOWER SOUTH 
PLATTE RIVER, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

R. V. Gomez-Ferrer, and D. W. Hendricks. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249599, 
Price codes: A09 in paper copy, AO1 in microfiche. 
Environmental Engineering Technical Report No 
82-3141-01, Colorado State Univ., Fort Collins, 
January 1982. 167 p, 59 Fig, 25 Tab, 41 Ref, 


Descriptors: *Salinity, *Salt balance, *Irrigation 
effects, Irrigation water, Dissolved solids, Water 


26 


resources development, South Platte River, *Colo- 
rado, *Path of pollutants, Water pollution sources. 


This work demonstrates how river salinity may be 
characterized, in terms of both time and space 
variations. Fifteen years of daily and monthly sa- 
linity and flow data have been reduced to monthly, 
seasonal, and annual statistical characterizations for 
five river stations and three tributary stations for 
the lower South Platte River. From these charac- 
terizations distance profiles were plotted for flow, 
TDS, and salt mass flows. point source discharges 
were the basis for a reach-by-reach materials bal- 
ance analysis for four reaches of the South Platte 
River between Henderson and Julesburg. Return 
flows and return salt mass flows were computed as 
residuals. The analysis showed that there is not a 
salt balance in the lower South Platte River. A net 
salt loss to the land of 380 tons per day occurs by 
irrigation. The analysis provided can be the basis 
for a more comprehensive materials balance 
model. But the results can be used to estimate the 
impact of new water resources developments upon 
the salinity regime of the lower South Platte River. 
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AN INVESTIGATION OF THE CHEMISTRY 
OF DEGRADATION OF PESTICIDES AND 
OTHER SERIOUS ORGANIC CONTAMI- 
NANTS IN DRINKING WATER FOR APPLICA- 
TION TO DOMESTIC AND COMMUNITY 
WATER SUPPLIES, 

New York State Coll. of Human Ecology, Ithaca. 
Dept. of Design and Environmental Analysis. 

For primary bibliographic entry see Field 5F. 
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EFFECT OF SEEPAGE FROM UNLINED MU- 
NICIPAL WASTE STABILIZATION LAGOONS 
ON CHEMICAL QUALITY OF GROUND- 
WATER IN SHALLOW AQUIFERS, 

North Dakota Univ., Grand Forks. Dept. of Geol- 


ogy. 

A. E. Kehew, D. J. Brown, and F. J. Schwindt. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248336, 
Price codes: A09 in paper copy, AOI in microfiche. 
North Dakota Water Resources Research Institute 
Completion Report, North Dakota State Universi- 
ty, Fargo, December 1982. 183 p, 36 Fig, 3 Tab, 34 
Ref, 6 a OWRT A-072-NDAK(1), 14-34- 
0001-1136. 


Descriptors: *Groundwater, *Impoundments, *La- 
goons, *Seepage, Aquifers, Coliforms, Water pol- 
lution, Sludge, Ammonium compounds, Adsorp- 
tion, *North Dakota, *Stabilization lagoons, Path 
of pollutants. 


Groundwater quality changes were investigated 
around six unlined municipal waste stabilization 
lagoons in North Dakota. The lagoons chosen 
were constructed in permeable sediments directly 
over shallow, unconfined aquifers. Groundwater 
contamination at all sites is characterized by a 
plume of water with low redox potential and high 
dissolved-solids content extending downgradient 
from the impoundments. At McVille, the site with 
the most severe contamination, untreated 
wastewater is maintained in one cell throughout 
the year except when short intermittent discharges 
of wastewater are made into an adjacent cell. 
Groundwater quality is much poorer downgra- 
dient from the intermittently-used cell relative to 
groundwater just downgradient from the primary 
cell. Seepage water quality is apparently better 
when adequate holding time is maintained in a cell 
with a basal slude layer. Water downgradient from 
the intermittently-used cell has a very high ammo- 
nium concentration, which is subsequently de- 
creased by adsorption. Evidence suggests that coli- 
form organisms can move several hundred feet 
away from the lagoons in groundwater under fa- 
vorable conditions. Contamination at the other 
sites was not as severe as McVille aiii.icugh levels 
of some parameters exceed drinking water stand- 
ards in the vicinity of the lagoons. Lagoons in 
geological settings similar to the study area should 
be lined, particularly if wells are nearby. 
W83-03731 





SIMULATION OF NUTRIENT, MICROOR- 
GANISM, AND HEAVY METAL TRANSPORT 
CAPACITY OF SUSPENDED SEDIMENT, 
Arizona pict Tucson. School of Renewable Nat- 
ural Resour 

For ediaary bibliographic entry see Field 2J. 
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METAL a IN SOUTH AFRICAN ES- 
TUARIES KROMME AND GAMTOOS 
RIVER (ST. FRANCIS B AY), 

Port Elizabeth Univ. (South Africa). Dept. of Zoo- 


lo 

Ro}. Watlin “Teo R. Watling. 
Water SA, Vol 8, No 4, p 187-191, 1982. 3 Fig, 3 
Tab, 8 Ref. 


Descriptors: *Estuaries, *Trace metals, *Water 
pollution sources, Pollutant identification, Zinc, 
Cadmium, ‘*South Africa, Gamtoos River, 
Kromme River, St. Francis Bay, Copper, Lead, 
Iron, Manganese, Nickel, Cobalt, Mercury, 
Sodium, Potassium, Cadmium, Magnesium. 


During a of 1979 surveys were made to 
study the distribution of selected metals in the 
Kromme and Gamtoos Rivers. Water samples 
were analyzed for thirteen elements, and s 
sediments core samples were examined for sixteen 
elements using atomic absorption spectroscopy. 
The distribution of metals in water, surface sedi- 
ment and sediment core samples indicates that both 
rivers drain essentially unpolluted catchments. 
However, unusually high metal inputs were found 
at isolated sites in each river. Trace toxic metals 
are introduced into the Kromme River via the 
Geelhoutboom tributary as a result of the weather- 
ing of a local mineralized sequence. The effects of 
this input are distinguishable as far as the mid- 
stream island at the confluence of the two rivers. 
No anomalous metal levels are easily discernible 
downstream of this site. Anomalously high concen- 
trations of manganese, copper, zinc, and iron were 
found in the region of the Gamtoos River mouth 
and nearby lagoon. These may be related to a 
combination of the use of certain agricultural prod- 
ucts in the cultivated area of the flood plain and 
physico-chemical phenomena occurring in the 
upper lagoonal area. Surface water runoff would 
account for their presence in the water column, 
after which the usual sedimentary processes could 
cause their deposition at particular sites down- 
stream. ly hi metal levels in the Gamtoos River 
are sli = 5) than those in the Kromme 
River. ~ Ae 
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METAL SURVEYS IN SOUTH AFRICAN ES- 
TUARIES VI. SUNDAYS 

Port Elizabeth Univ. (South Africa). 

R. J. Watling, and H. R. Watling. 

Water SA, ‘ol 8, No 4, p 192-195, 1982. 1 Fig, 3 
Tab, 3 Ref. 


Descriptors: *Estuaries, *Metals, *Pollutant identi- 

fication, Sediments, Mineralization, Zinc, Mercury, 

Manganese, Copper, Lead, Cobalt, Nickel, Chro- 

— Cadmium, Iron, Sundays River, *South 
Tica. 


The distribution of selected metals was examined 
in the Sundays River during August 1979 and 
1981. Surface sediment and water sample and sedi- 
ment cores were analyzed for up to 16 elements 
using atomic adsorption spectroscopy. The find- 
ings indicate that input of metals by man is 
insignificant. The increased levels of metals in the 
sediment column are probably derived from catch- 
ment weathering of mineralized zones, and metals 
are likely to be present in the stable sulfide form, 
making them relatively unavailable to the biota. 
The Sundays River is at present unpolluted with 
respect to metals, and unless further urban, agricul- 
tural, or industrial developments take place it 
should not be necessary to monitor the area. 
(Baker-FRC) 
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~ FACTORS INFLUENCING DIELDRIN AND 
DDT RESIDUES IN CARP FROM THE DES 
MOINES RIVER, IOWA, 1977-80, 
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Iowa Cooperative Fishery Research Unit, Ames. 
W. H. Hubert, and E. D. Ricci. 

Pesticides Monitoring Journal, Vol 15, No 3, 
111-116, December, 1981. 3 Fig, 3 Tab, 17 Ref. 


Descriptors: *Pesticide residues, Fish, Fate of pol- 
lutants, *Dieldrin, *DDT, Insecticides, *Carp, 
Rivers, Reservoirs, Seasonal variation, Des 
Moines, *Iowa. 


Carp from the Des Moines River, lowa, were 
analyzed for dieldrin and DDT residues in 1980. 
Dieldrin levels were 10-128 micrograms 3 kg of 
flesh and 630-5790 micrograms per kg of fat. Dif- 
ferences in mean levels were statistically different 
among the 4 stations, with a tendency to higher 
levels at the 2 reservoir stations than at the river 
stations. Mean levels of dieldrin in fat and flesh 
declined from June to September. Total DDT 
levels were 18-191 micrograms per kg of flesh and 
1090-9910 micrograms per kg of fat. Although the 
mean DDT levels were significantly different at 
the stations, there was no clear pattern with re- 
spect to reservoir vs. river samples. Mean levels of 
total DDT declined from June to September. 
(Cassar-FRC) 
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1,2-DIBROMO-3-CHLOROPROPANE RESI- 
DUES IN WATER IN SOUTH CAROLINA, 
1970-80, 

Clemson Univ., SC. Dept. of Plant Pathology and 
Physiology. 

G. E. Carter, Jr.,, and M. B. Riley. 

Pesticides Monitoring Journal, Vol 15, No 3, p 
139-142, December, 1981. 4 Fig, 1 Tab, 5 Ref. 


Descriptors: *Pesticide residues, *Nematocides, 
*Fumigants, *South Carolina, Water analysis, Fate 
of pollutants, 1,2-Dibromo-3-chloropropane, Soil 
fumigants, Path of pollutants. 


The soil fumigant and nematocide, 1,2-dibromo-3- 
chloropropane (DBCP), was determined in well 
water, surface water and muncipal water samples 
from 3 regions in South Carolina: Piedmont, no 
DBCP use; Sandridge, high DBCP use; and coast- 
al, scattered DBCP use. Samples from the Pied- 
mont contained a background level of DBCP, up 
to 0.05 ppb. In the coastal area DBCP levels in 
well water and municipal water samples did not 
exceed the background level; one surface water 
sample contained about 0.2 ppb. In the Sandridge 
area municipal water samples contained the back- 
ground level of DBCP. 27% of the well water 
samples exceeded the background level. Of these, 
several from one small area exceeded 1 ppb 
DBCP. 37% of surface water samples from San- 
dridge exceeded the background level, but none 
were higher than 0.4 ppb. (Cassar-FRC) 
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THE NITROGEN BALANCE OF VEGETABLE 
CROPS IRRIGATED WITH UNTREATED EF- 
FLUENT, 

Chile Univ., Santiago. Dept. of Inorganic and Ana- 
lytical Chemistry. 

B. E. Schalscha, and F. I. Vergara. 

Plant and Soil, Vol 67, No 1-3, p 221-226, 1982. 4 
Tab, 11 Ref. 


Descriptors: *Nitrates, *Wastewater irrigation, Ni- 
trogen removal, Agriculture, Santiago, *Chile, Ir- 
rigation water, Fate of pollutants, Fertilizers. 


Agricultural fields irrigated with untreated effluent 
from the sewers of Santiago, Chile, received 779 
= N per ha during a recent year. Of this, lettuce, 
Nall tong and celery crops removed 161, 223, 
po 287 kg N per ha, respectively. Much of the 
excess N apparently migrates to the groundwater 
(water tables, 1-15 m deep in this region) as nitrate, 
since well water samples impacted by the effluent 
showed nitrate levels of 16.5 and 11.5 mg per liter. 
Total N in treated soil varied with depth from 
0.02% at 70 cm and deeper to 0.28% in the upper 
30 cm. Control soil contained only 0.06% N 
throughout its depth. (Cassar-FRC) 
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RATE OF DENITRIFICATION IN WATER 
BODIES OF AN IRRIGATION SYSTEM AND 
SOIL OF RICE FIELDS IN THE KARA 


KALPUK ASSR, 

LN. Krylova, and T. R. Babanazarov. 

Water Resources (English Translation), Vol 9, No 
2, p 199-203, March-April, 1982. 6 Tab, 8 Ref. 
Translated from Vodnye Resursy, No 2, p 116-121, 
March-April, 1982. 


Descriptors: *Denitrification, *Irrigation practices, 
Rice, Floods, Lakes, Fertilizers, Phosphates, Nitro- 
gen, Nitrates, Ammonium sulfate, *USSR, Kara 
Kalpuk ASSR. 


The agrochemical and microbiological characteris- 
tics and results of determinations of the activity of 
biological denitrification in the bottom sediments 
of the water bodies of the irrigation system and 
soils of rice fields are presented. Field experiments 
were conducted during July and August of 1979 
and May to July of 1980. One of the study fields 
was strongly saline field, where rice was sown for 
the first time. The second field was in the eighth 
year of use. Before sowing rice, 500 kg of super- 
phosphate and 700 kg of ammonium sulfate were 
applied per hectare. During the growing season 
200 kg of ammonium sulfate per hectare was ap- 
plied additionally. The total amount of nitrogen 
applied was 191 kg/ha. The water layer in the 
paddies was kept at the level of 15-20 cm. Soil 
samples for analysis were taken from various hori- 
zons to a depth of 10 cm at two points. The 
nitrogen content changes most substantially after 
flooding the soil of the rice fields. Thus, a deficit of 
nitrogen-containing substances was formed under 
reducing conditions in sulfate-calcareous soil, 
where the total nitrogen content dropped from 
2.37 to 0.78 mg N/g dry soil, and also in the 
rhizosphere of rice in calcareous soil, where it 
decreased from 3.70 to 1.44 mg N per g dry soil. 
On the basis of analyses of the activity of microbio- 
logical processes it was calculated that during the 
growing season about 8 kg N/ha is denitrified on 
calcareous soil and about 44 kg N/ha sulfate-cal- 
careous soil, which is equal respectively to 4 and 
23% of the amount of nitrogen applied to the fields 
with fertilizers. However, in sulfate-calcareous soil 
rich in active cations the total nitrogen increases 
due to washing out of nitrates and ammonium. The 
rate of denitrification in water bodies of the irriga- 
tion system is comparable to that in soils of the rice 
fields. Denitrification attains maximum activity in 
peripheral lakes. (Baker-FRC) 
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SALT STATUS OF GLACIAL TILL SOILS OF 
-CENTRAL 


NORTH MONTANA AS AFFECTED 
BY THE CROP-FALLOW SYSTEM OF DRY- 
LAND FARMING, 

Montana Agricultural Experiment Station, Boze- 
man. 

For primary bibliographic entry see Field 2G. 
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ANIMAL FEEDLOT RUNOFF IN THE PIED- 
MONT, 

Clemson Univ., SC. Dept. of Agricultural Engi- 
neering. 

R. O. Hegg, C. L. Barth, and W. H. Hanvey. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-248393, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Research Institute Report No 
109, July 1983. 28 p, 4 Fig, 4 Tab, 20 Ref, 3 
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Descriptors: *Surface runoff, Runoff volume, 
*Feedlot runoff, Animal wastes, Rainfall intensity, 
*Erosion, Runoff, *Rainfall-runoff relationships, 
Settling basins, *South Carolina, Piedmont region. 


Animal feedlots are characterized by compacted 
soils and a lack of vegetation. In the South Caroli- 
na Piedmont Region high annual rainfalls (55 in/ 
yr) on the animal feedlots can cause polluted water 
to enter streams and lakes. This three year study 
was conducted at a 10.19 acre feedlot at the Clem- 
son University Simpson Experiment Station. A 
sampling station was constructed to measure the 
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uantity and quality of the runoff from the feedlot. 
a majority of the rainfall intensities ranged from 
0.01 to 0.2 in/hr, but with the maximum reaching 
0.6 in/hr. There was a wide variability in the 
percentage of the rainfall leaving the feedlot as 
runoff (0 - 90%) which was due to the rainfall 
duration, rainfall intensity, vegetation cover and 
preceeding moisture conditions. The average sedi- 
ment loss from eleven storms when there were no 
animals on the feedlot was 5.4 Ibs/ac and from 35 
storms with animals on the feedlot the average was 
20.3 Ibs/ac. Both of these values are quite low and 
would cause no serious erosion problems on slopes 
of 2 - 5% at the animal stocking rates(4000-9000 ft 
super 2/hd) encountered in this study. There was a 
wide range in the water quality characteristics of 
the runoff Typical average values by storm were 
as follows pH:, 6.5-7.2; total coliform bacteria, 
6E5-3E7 (colonies/ 100ml); fecal coliform, 0.2E6 
(colonies/100ml); TOC, 4-900; total kjeldahl nitro- 
gen, 2-30; TP, 1-50; COD, 30-1400; FS, 300-3400; 
VS, 200-2000; nitrate -N, 0.2-10 and ammonia-N, 1- 
10 (all as mg/L unless otherwise noted). 
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TRICKLE IRRIGATION - 
AND SOLUTES, 

Arizona Univ., Tucson. Dept. of Mathematics. 

For primary bibliographic entry see Field 2G. 
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PLASTIC PELLETS ON SPAIN’S ‘COSTA DEL 
SOL’ BEACHES, 

Shiber Consultants, Safat (Kuwait). 

J. G. Shiber. 

Marine Pollution Bulletin, Vol 13, No 12, p 409- 
412, December, 1982. 2 Fig, 2 Tab, 23 Ref. 


Descriptors: *Water pollution sources, *Industrial 
wastes, *Plastic industry, Plastic, Costa del Sol, 
*Spain, Polyethylene. 


Plastic pellets were found on the beaches of the 

Costa del Sol of Spain. The pellets were primarily 

of the low density polyethylene ~ Some degra- 
e 


dation was noted. The rest of the pellets were 
either high density polyetylene or ethylvinyl ace- 
tate. None was polystyrene. The largest accumula- 
tion probably occurs during the winter months 
when the beaches are more or less neglected and 
the sea is most turbulent. In Estepona, the pellets 
were most abundant at the end of November 1980 
after a few winter storms had occurred. At least 
seven plastic factories operate in the vicinity of the 
Costa del Sol. Careless disposal practices of these 
factories or losses of raw materials during sea 
shipment or unloading at ports are possible and 
very likely sources of this pollutant. The absence 
of crazing and encrusting biota on the pellets sug- 
gests that their introduction to this environment 
was relatively recent. (Baker-FRC) 
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Concentrations of Sr90 and Cs137 were determind- 
ed in suspended and bottom sediments from the 
Dardanelle Reservoir, Arkansas, used as a cooling 
water source by a nuclear powerplant. Analysis of 
the levels of radionuclides with respect to the 
concentration of ionic species and the radioactivity 
released from the plant showed that the sorbed 
Sr90 level had an inverse relationship to the con- 
centration of alkaline earth cations. The main 
source of the Sr90 (0.50 pCi per liter) was fallout 


rather than releases from the reactors. This radio- 
nuclide has been in the system long enough to 
reach equilibrium between solution and suspended 
sediments. Bottom sediments had slightly higher 
Sr90 concentrations than suspended sediments. 
The concentration of Csl37 was dependent on 
total activity released from the reactors. An equi- 
librium between sorbed and dissolved Cs137 

not been reached in the reservoir because there is 
constant input from the reactors and the required 
time for reaching equilibrium is greater than the 
residence time in the reservoir. (Cassar-FRC) 
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Evaluations were made of contamination of 
seawater and surface sediments of Blanca Bay 
caused by industrial activity and urban centers in 
this region. Concentrations and distributions of 
copper, cadmium and zinc in these sediments that 
correspond to the NW limits of Blanca Bay are 
reported, along with the textural character of these 
sediments. Reference values were sought to be 
used in the future to measure the changes pro- 
duced by an increase in contamination. Water 
drained from almost 4200 sq km of cultivated land 
plus the urban wastes of nearly 300,000 inhabitants 
of Bahia Blanca with a large industrial zone are 
discharged directly to the seawater. The area be- 
haves as an estuary in periods of heavy rainfall. In 
general, spatial variations were found in the con- 
centrations of the trace metals at each station from 
one cruise to another. Some of the variations indi- 
cate a clear influence from two important contami- 
nating centers, the municipal garbage dump and 
the emptying of the main sewer of Bahia Blanca. 
Sampling stations located in places far away from 
the urban centers showed a more uniform distribu- 
tion of values. The relationship between metal 
contents and pelitic percentages in the Blanca Bay 
area indicates a direct correlation for copper and 
zinc. Surprisingly high values of copper and zinc 
were present in low percentage pelite sediments. 
Cadmium showed no clear correlation with sedi- 
ment texture. The average levels for these three 
metals found in the surface sediments from Blanca 
Bay are considerably lower than those found in 
estuaries and bays located in other geographic 
regions. (Baker-FRC) 
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Samples from 39 stations were tested for heavy 
metal distribution in the sediments of the Gulf of 
Catania. For zinc, chromium, lead, and copper 
there were strips of similar concentrations running 
parallel to the coastline, with values increasing 
proceeding from the shore out to sea. The majority 
of the area investigated has metal concentrations 
within the normal range for unpolluted areas, 


except for certain zones where a specific t 
hydrography was caused by the waste water dr: 

of the metalworking factories which enter the sea 
either directly or through the river Simeto. The 
stretch of sea studied is characterized by a current 
flowing southwards from the strait of Messina 
which, at the level of Capo S. Panagia, moves out 
to sea in the direction of the Sicilian channel. The 
presence of this current sets up a countercurrent 
flowing from south to north just off the coast. This 
countercurrent carries solid matter toward the port 
of Catania, which is thus subject to silting. Two 
rivers, Simeto and San Leonardo, enter the sea 
along the Catania Plaia beach, and thus transport 
sedimentable solids that contribute to this problem 
As a result of hydrodynamic thrust, the clayey 
mass coming from the river goes out to sea and 
forms sediments. (Baker-FRC) 
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MENTS. 
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The dispersal of silicones in a large spatial context 
was investigated using a suit of sedimentary sam- 
ples from the Chesapeake Bay. In the upper 
reaches of the Chesapeake Bay, sedimentation ap- 
pears widespread, though sedimentation is often 
most concentrated at shoal locations. These are 
shore regions in the southern bay, so that sedimen- 
tary silicone is highest at the end stations of the 
down bay transects. The Chesapeake Channel, run- 
ning along the axis of the Bay from near Annapolis 
to the bay mouth, accumulates neither organic-rich 
sediments nor silicones. The transect where the 
shallow upper bay gives way to the channel may 
be likened to the shelf-beak seen as one leaves a sea 
coast for deep waters. This is an area of high 
sedimentation, a process which could tend to ho- 
mogenize and trap silicones moving downstream 
from such sources as Baltimore. Alternatively, ma- 
terials from the Annapolis region would easily 
settle out in the general region of the transit. Urban 
influences are not clearly shown in this study. 
Thus there were two major trends. First, sedimen- 
tary silicones respond to physicochemical process- 
es affecting other components of the sediment 
system. The major process may be flocculation of 
silicone-bearing particles. Second, it appears that 
the processes which remove silicone-bearing mate- 
tials from the water column may be quite rapid. 
Silicones from Chesapeake Bay sediments do not 
definitely appear to have migrated from more dif- 
fuse source areas. (Baker-FRC) 
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Mine Drainage, Mine wastes, Mineralogy, Strip 
mine wastes, Sulfur compounds, *West Virginia. 


Control or prevention of the drainage of acid mine 
water into streams is perhaps the greatest water 
problem in West Virginia and in the coal-minin 

areas of the region. After many years and muc! 

effort, the basic characteristics of the material, 
generally accepted as pyrite, that yields the acid 
are still not adequately understood. ig, man- 
agement, and control of this toxic pollutant are 
hindered without a sufficient understanding of the 
mechanisms of acid formation. This project was a 
small part of a continuing research effort of the 
principal investigator to gain a sufficient under- 
standing of the mechanisms of mine-acid forma- 
tion. A single 24-hour leaching of acid-producing 
materials yields an acid load of the same relative 
magnitude as extended leaching-reoxidation cycles. 
The best eter for estimating acid yield is 
total-rock iron, followed by total-rock sulfur. For 
greater than half an inch, particle size ap; not 
to influence the rate of acid yield; below that, yield 
increases exponentially decreasing size. The most 
reactive morphological form of pyrite is the mas- 
sive variety; not the framboidal 
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Data from composite sampling of about 500 storm 
events at nine locations in Washington State were 
used to formulate a stormwater runoff pollutant 
loading model to describe the mechanisms of high- 
way and traffic pollution of stormwater runoff. 
The model incorporates an expression relating 
total suspended solids (TSS) load to motor vehicle 
traffic, runoff coefficient, and surrounding land use 
contributions. Other contaminants such as volatile 
suspended solids, chemical oxygen demand, total 
organic carbon, total Kjeldahl nitrogen, nitrate, 
nitrite, total phosphorus, copper, zinc and lead are 
estimated from TSS load using load ratios derived 
from the data. These ratios may be taken as con- 
stants at any Washington state location for some 
llutants or as a linear function of traffic volume 
or others. The model is useful in forecasting cu- 
mulative pollutant loadings in runoff from high- 
ways constructed in locations where climatic, soil, 
and land use conditions are similar to those at the 
sampling sites used to construct the data base. It is 
capable of predicting loadings over a time span 
encompassing a number of storms, but has little 
precision when applied to individual storm events. 
(Geiger-FRC) 
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Bacterial and viral contamination of the coastal 
waters of North Carolina, a major shellfish har- 
vesting area, has become a great concern in recent 
years due to the increase in residential communities 
with septic tank systems. The densities of coliform 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


bacteria in six tidal watersheds draining residential 
areas of coastal North Carolina were monitored by 
wet and dry weather sampling techniques. Bacte- 
rial levels were compared with those of unsewered 
pie hyo watershed. The ability of devel- 

soils to assimilate septic luents was 


unsuitable soils as a major source of contamination 
of coastal shellfish waters. Several common sense 
management i were recommended to 
reduce the risk of further pollution. It was suggest- 
ed that sufficient rural areas be maintained in each 
watershed to provide dilution water to allow easier 
assimilation of pollutant loads, that pollution 
sources be —— from intermingling with tidal 
creeks, and that only p ly functioning septic 
systems be allowed to ction within coastal 
areas. (Geiger-FRC) 
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Phosphorus contributions to the Great Lakes from 
agricultural activities in the Canadian basin were 
determined, using data from 1975-76, by two meth- 
ods: (1) relating measured P loads at the outlets of 
10 representative watersheds to land characteris- 
tics and agricultural activities, and (2) estimation of 
contributions from cropland runoff, livestock 
runoff, unimproved land runoff, and streambank 
erosion from studies of each source. Percent clay 
in the surface soil and the proportion of the area in 
row crops accounted for 85% of the variability in 
total P unit area loads from the watersheds. Dis- 
solved reactive P unit area loads were related to 
clay content of surface soil and the P added to soils 
in the watershed. The total P load to the Great 
Lakes from the 300 subbasins of the agricultural 
region of the basin was estimated at 3000 tons per 
year, of which 2100 tons was attributed to crop- 
land runoff, 600 tons to livestock operations, and 
150 tons each to streambank erosion and unim- 
proved agricultural land. Half of the total P load 
entered Lake Erie, the remainder being divided 
between Lake Huron and Lake Ontario. (Cassar- 
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In 1977 through 1980, the heavy metal content of 
fish from the Bavarian Danube area was deter- 
mined. More than one hundred fish were netted in 
the area between km 2250 and km 2420 and ana- 
lyzed. — included chub (Leuciscus cephalus), 
Vimba bream (Vimba vimba), bream (Abramis 
brama) and mike ( (Esox lucius). Concentrations of 


Effects Of Pollution—Group 5C 


the heavy metals Cd, Cr, Cu, Fe, Hg, Ni, Pb, and 
Zn were determined in muscle, liver, and kidney 
tissues. In fish muscle, the concentrations of heavy 
metals were in the following sequence (wet 
weight): Zn > Cu > Hg > Cd. The highest 
concentration of Cd and Zn in organs was found in 


‘ederal health > toler- 
ance limit for human health. In 4% of the fish 


centration of heavy metals in fish is primarily 
related to the level of heavy metal in the water. 
Accumulation in fish is a result of the aqueous 
milieu and is not an effect of the food chain. For 
the heavy metals studied, there was no biomagnifi- 
cation within the aquatic fauna. (Author’s abstract) 
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Organo-lead compounds were investigated as part 
of a larger geochemical project based on the study 
of elements or non-naturally occurring compounds 
which are accidentally discharged in to sea. Labo- 
ratory simulations of damaging conditions created 
by alkyl-lead compounds and their effects on 
marine organisms were investigated in order to 
evaluate the contamination effects on bacteria at 
the water-sediment interface. The study model 
used a — activated sludge because of the 
insolubility and the density of the organometallic 
compounds. Bacterial activity was calculated by 
measuring the speed of denitrification and by the 
presence of biomass. These are determined by 
measuring the amount of adenosine triphosphate 
(ATP). The lack of response to the toxic product is 
followed by the lowering of the denitrification 
= and by the change in ATP. The following 

unds were studied: Et(4)Pb, Et(3)PbC1, 
Eta a and PbCi(2). (Author’s abstract) 
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The effects of acidification of stream water on 
macroinvertebrate communities and fathead min- 
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Group 5C—Effects Of Pollution 


nows (Pimephales promelas) were studied in 3 
outdoor artificial channels at Monticello, Minneso- 
ta, during May-September 1979. Channel sections 
122 m long and containing two mud buttom pools 
and two riffles each were used. The control chan- 
nel had an ambient pH of 8; the others were 
acidified with sulfuric acid to pH 5 and 6. Ma- 
croinvertebrate densitites at the start of the study 
were 8414, 14789, and 20398 per sq m for channels 
of pH 8, 6, and 5, respectively. Durin ig June the 
control riffles had greater densities than the acidi- 
fied riffles. By September the acidified riffles had 
38-71% higher densities than the ambient riffles 
due to an increase in amphipod numbers. The 
numbers of insect taxa emerging from the control, 
pH 6 and pH 5 channels were 30, 28, and 18, 
respectively. Damselflies, isopods, and leeches 
were most tolerant to acid; chironomids, some 
amphipods (Crangonyx), and flatworms had inter- 
mediate tolerance; and other amphipods (Hyalella 
azteca) and snails (Physa gyrina) were most sensi- 
tive. Fathead minnow spawning and embryo pro- 
duction were similar in control and pH 6 channels, 
but little spawning and no eyed-embryos were 
found in the pH 5 channel. Larval fish did not 
survive to the juvenile stage in the pH 6 channel. 
(Cassar-FRC) 
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Productivity losses in the introduced fish Chalcal- 
burnus tarichi in Burdur Lake were investigated 
through hydrobiological studies. The closed brack- 
ish lake has an area of 190 sq km and a depth of 76 
m. Since 1969, two research stations have collected 
water, plankton, and bottom samples. Water sam- 
ples were collected using Nansen bottles at 10 m 
intervals from the surface to the bottom. Chemical 
analysis was performed, including determination of 
dissolved oxygen. Plankton was collected in 10 m 
intervals using a Closing net, and plankton per cu 
m was determined. E! ’s dredge was used to 
collect bottom sediment, and biological content 
was determined. Wastewaters containing organic 
matter flow into the lake from the Burdur Sugar 
Mill, milk and cheese factories, the Attar of Rose 
industries, and hemp (Cannabis sativa) industries. 
An anoxic water layer containing hydrogen sulfide 
is formed above these wastes. The anoxic water 
layer has been increasing in thickness by 2 to 2.5 m 
per year. This has an adverse effect on bottom 
feeding and plankton populations, and thus affects 
the Chalcalburnus tarichi population. The future of 
the lake and its environment is threatened. (Small- 
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Potentially phytotoxic inor, 


ic and organic mi- 
cropollutants are listed, an 


some of their effects 


are described. The use of plant analysis for assess- 
ing phytotoxicity in terms of relative pollution 
hazard is discussed. The discharges of sludges and 
effluents are facets of the water cycle which result 
in exposure of plants to micropollutants. When 
sewage sludge is applied to agricultural land, deter- 
mination of total concentrations of micropollutants 
in soils indicates only the extent of contamination. 
Its significance in terms of phytotoxicity and trans- 
fer to food chains depends on soil conditions and 
crop type. Biological toxicity tests can be used 
both to screen for phytotoxicity in sludges and 
effluents before their discharge and to trace 
sources of phytotoxic pollutants. Inorganic micro- 
pollutants with potentially phytotoxic properties 
which are most commonly encountered in the 
water cycle include certain heavy metals and their 
compounds. Organic micropollutants of greatest 
significance to plants include herbicides and their 
residues. The use of sewage sludge on agricultural 
land and the use of river water and effluents for 


crop irrigation are two instances in which exposure 
of plants to micropollutants will occur. (Baker- 


FRC) 
W83-03552 


NATURE AND ORIGIN OF MICROPOLLU- 
TANTS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 

For primary bibliographic entry see Field 5B. 
W83-03555 


TEACHER’S RESOURCE GUIDE ON ACIDIC 
PRECIPITATION WITH LABORATORY AC- 


Maine Univ. at Orono. Coll. of Education. 
For primary bibliographic entry see Field 2K. 
W83-03565 


FACTORS REGULATING NUISANCE BLUE- 
GREEN ALGAL BLOOM POTENTIALS IN 
THE LOWER NEUSE RIVER, N.C., 

North Carolina Univ. at Chapel Hill. Inst. of 
Marine Sciences. 

Hans W. Paerl. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227413, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Resources Research Institute Report No 
188, North Carolina State Univ., Raleigh, May 
1983. 55 p, 17 Fig, 22 Ref. OWRT A-122-NC(1), 
14-34-0001-1135. 


Descriptors: *Eutrophication, *Nuisance Algae, 
*Nutrients, Limiting Nutrients, Nitrogen, Nitrate, 
Phosphorus, *Cyanophyta, Primary productivity, 
Algal growth, *North Carolina, Neuse River. 


Bi-weekly examinations of physical, chemical, and 
biotic factors, involved in the establishment and 
proliferation of blue-green algal (Microcystis aeru- 
ginosa) blooms in the lower Neuse River indicated 
several causative agents. Included are: (1) exces- 
sive concentrations of both nitrogen and phospho- 
rus throughout much of the year and (2) periods of 
low flow and decreased turbulence (vertical 
mixing), leading to thermal stratification of the 
water column. Periods of thermal stratification, 
even lasting only a day or two, are instrumental in 
promoting dominance by surface-dwelling Micro- 
cystis populations. A combination of these physical 
and chemical agents leads to maximal bloom devel- 
opment. It was determined that bloom regulation 
by temperature is secondary to regulation by other 
physical factors and nutrient sufficiency. Also, pe- 
riodic salinity intrusions into the lower river are 
ineffective in arresting Microcystis bloom poten- 
tials, particularly in surface waters where bloom 
intensity is often most severe. Nutrient-dilution 
bioassays were used to determine which nutrients 
were closest to ‘limiting’ concentrations. Prelimi- 
nary experiments indicate that nitrogen, largely as 
NO sub 3-, reductions (of at least 30%) are more 
effective than Sg reductions in arresting 
bloom potential. These findings dictate an immedi- 
ate concern for stemming nitrogen loading. Paral- 
lel decreases in phosphorus loading would be also 
desirable in the long run. Nitrogen constraints 
without parallel phosphorus constraints may pro- 


mote N sub 2-fixing nuisance blue-green algae, 
such as Anabaena, as opposed to the non-N sub 2- 
fixing Microcystis. 
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THE FATE, DISTRIBUTION AND LIMNOLO- 
GICAL EFFECTS OF VOLCANIC TEPHRA IN 
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Idaho Univ., Moscow. Coll. of Forestry, Wildlife 
and Range Sciences. 
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A PRELIMINARY INVESTIGATION INTO 
THE USE OF CRAYFISH AS A SENSITIVE 
SPECIES TO POLLUTANTS IN THE CLARK 
FORK RIVER NEAR MISSOULA, MT, 

Montana Univ., Missoula. Dept. of Botany. 

For primary bibliographic entry see Field 5B. 
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NUTRIENT AND MULTI-SPECIES CRITERIA 
STANDARD FOR THE CHOWAN RIVER, 
NORTH CAROLINA, 

North Carolina State Univ. at Raleigh. Dept. of 
Botany. 

A. M. Witherspoon, and R. Pearce. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236158, 
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Water Resources Research Institute Report No 
187, North Carolina State Univ., Raleigh, Decem- 
ber 1982. 168 p, 133 Fig, 24 Tab, 56 Ref. OWRT 
B-127-NC(6), 14-34-0001-0274. 


Descriptors: *Eutrophication, *Nutrients, *Nutri- 
ent requirements, *Phytoplankton, *Algae, Bio- 
mass, Chlorophyll A, Cyanophyta, Microcystis, 
Anabaena, Aphanizomenon, Nitrogen, Ammonia, 
Nitrate, Phosphorus, Phosphate, Water tempera- 
ture, *North Carolina, Chowan River. 


An investigation of changes in nutrient concentra- 
tions, phytoplankton biomass, and environmental 
parameters in the Chowan River Complex (CRC) 
was conducted from October 1978 through De- 
cember 1981. The response of phytoplankton to a 
given concentration of a given nutrient was deter- 
mined using a growth response ratio (RR) for each 
nutrient relative to chlorophyll-a and algal wet 
weight biomass. Species of the three genera that 
periodically bloom in the river were isolated and a 
minimum nutrient requirement for each was deter- 
thined. The results suggest that the CRC is in 
excess of necessary nutrients for moderate algal 
growth. In the order of descending nitrogen re- 
quirements for initiating cyanophyceae algal 
growth, the species were: Microcystis, Anabaena 
and Aphanizomenon. Initiating PO sub 4 concen- 
trations depended upon the physiological state of 
the species and the light and temperature regime to 
which they were exposed. Using the extent to 
which RR sub N03, RR sub NH4 and RR sub OP 
exceed the efficiency level of 1.0 per chlorophyll- 
a, reductions of 48% NO sub 3 23% NH sub 4 and 
27% OP would be required for algal biomass (as 
chloro-a) to be reduced to 40 mug/I; the margin 
determined as the maximum desirable, concentra- 
tion for the CRC. Because blue-green algae are 
‘luxury consumers’ of PO sub 4, both PO sub 4 
nitrogen should be reduced simultaneously. These 
results are discussed as they might relate to man- 
agement of the CRC. 
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RESERVOIR EUTROPHICATION AND MAN- 
AGEMENT, 

Lycott Environmental Research, 
bridge, MA. 
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W83-03629 


Inc., South- 


IMPACT OF SNOWMELT-RUNOFF FROM 
AGRICULTURAL WATERSHEDS ON DIS- 
SOLVED OXYGEN, 





Wisconsin Dept. of Natural Resources, Rhine- 
lander. 
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ECONOMIC RESEARCH NEEDS RELEVANT 
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Resources for the Future, Inc., Washin; 
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FATE OF HERBICIDES IN GROUNDWATER 
AND SURFACE RUNOFF AND THEIR BIOTIC 
EFFECTS ON PRAIRIE POTHOLES, 

North Dakota Univ., Grand Fone Dy Dept. of Biol- 


ogy. 
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EFFECTS ON CHANNEL CATFISH OF HIGH 
NITRITE CONCENTRATIONS THAT OCCUR 
IN FISH PONDS, 
Auburn Univ., AL. Dept. of Fisheries and Allied 
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. M. Grizzle. 
Available from the National Technical Information 
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Water — Research Institute i 
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The concentraton of nitrite lethal to one-half 
(LCS0) of the channel catfish Ictalurus punctatus 
in a 96-hour, flow-through toxicity test was 13.7 
mg/liter. A high percentage of methemoglobin 
caused the blood to be brown and was the most 
consistent effect of nitrite exposure. Chronic expo- 
sure to nitrite caused degeneration of erythrocytes 
and lactic acidosis. Histological lesions were not 
found in nitrite-exposed , but vacuolation of 
hepatocytes due to glycogen decreased in fish with 
methemoglobinemia. The percentage of methe- 
moglobin decreased during chronic —— and 
this apparent acclimation may explain the ability of 
nitrite-exposed fish to grow at the same rate as 
controls during a 4-month experiment. Exposure to 
5 mg/liter nitrite predisposed channel catfish to 
infection by Aeromonas hydrophila and Flexi- 
bacter columanris, common bacterial pathogens of 
fish. Fish exposed to 4.5 mg/liter nitritehad lower 
antibody titers 14 days after vaccination than vac- 
cinated controls. This inhibition of antibody pro- 
duction may be related to the increased susceptibil- 
ity of nitrite-exposed channel catfish to bacterial 
infection. This study demonstrated that nitrite con- 
centrations as low as 4-5 mg/liter have prolonged 
effects on channel catfish, including increased su- 
spectibility to bacterial diseases. 
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EFFECTS OF ACID DEPOSITION (RAIN) ON 
A PIEDMONT AQUATIC ECOSYSTEM: ACID 
INPUTS, NEUTRALIZATION, AND PH 
CHANGES, 
Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engi g. 
A. W. Elzerman, and R. W. Talbot. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246496, 
Price codes: AOS in paper copy. AOI in microfiche. 
Water Resources Research Institute Publication 
No 108, Clemson Univ., SC., May 1983. 79 p, 10 
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Descriptors: *Acid rain, *Air pollution effects, 
*Chemistry of precipitation, — environment, 
Areal precipitation, Cation exchange, Earth-water 
interfaces, Enviromental effects, Geochemistry, 
bp oo ion concentration, Ion exchange, 

hing, Pollutants, Rainfall impact, Stream pol- 
ag uth Carolina, Lake Issaqueena. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The overall obj 
make an initi 
acid 


ive of the inv was to 
assessment of the significance of 
deposition to lakes in the South Carolina 
Piedmont and nearby southern A) hian Moun- 
tains and conduct an intensive investigation of a 
selected watershed (Lake Issaquenna, Pickens 
County, South Carolina). Amounts and types of 
acid inputs, storm event c in streamwater 
ee the influence - ition on wa- 
rote ronpben soe ed Significant 

ities were i t 
ary — wet fall Jy acid inputs were determined. 

f incoming acid was sufficient to 
an ony = Al constant pH values in streams 
and lakes, but increased weathering and fluxes of 
calcium, magnesium, sodium, aluminum and trace 
metals out of the watershed were observed and 
= — indicated a sensitivity to 

inputs. Ion exchange on c! appeared sig- 
nificant to neu with onteine for both 
kinetic and equilibrium control of leaching. Sulfate 
adsorption was probably it to cation mo- 
bility. Acid weathering of clays resulted in alumi- 
num concentration increases in streams during 
storm events. Potential long-term adverse impacts 
of acid deposition were identified. 
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TOXIC EFFECTS OF NITRITE ON CHANNEL 
CATFISH, 
Auburn Univ., AL. Dept. of Fisheries and Allied 


Available from the National Technical Information 
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Channel catfish, Ictalurus punctatus, were exposed 
to acute and subacute concentrations of nitrite in 
flow-through toxicity tests. The 96-hour medium 
lethal concentration (LC50) and asymptotic LC50 
for nitrite were 13.7 mg/l. Hematol and 
histological effects during subacute (10-day and 21- 
day) exposures were assessed. Methemoglobinemia 
was the most noticeable effect of subacute nitrite 
poisoning with methemoglobin levels increasin 
during an eight-hour exposure from 2.4 to 32.5 
for 1 mg/1 nitrite and from 2.8 to 68.4% for 5 mg/1 
nitrite. In fish ex; to 5 nitrite, hematocrit 
decreased after 14 days but increased to con- 
trol levels at 21 days. Changes in 
be related to de; of po wns and a 
subsequent production of reticulocytes. No nitrite- 
related changes were observed in plasma chloride 
and plasma protein levels. Plasma glucose in- 
creased after 8 hours in fish exposed to 5 mg/I 
nitrite, then decreased after 72 hours. Plasma lactic 
acid increased significantly over controls after 72- 
96 hours. Plasma corticosteroid concentrations in 
fish exposed to rf mg/l] (10-day exposure) were 
per ys home in 1 m and 
control ener 7 72 and 96 hours. Histological 
lesions were not observed after subacute exposure 
to nitrite. Glycogen-related vacuolation of hepato- 
cytes decreased and was inversely correlated with 
methemoglobin concentrations in fish exposed to 
nitrite. Methemoglobinemia was the most consist- 
ent effect of nitrite exposure and would be more 
useful in determining that channel catfish had been 
exposed to nitrite than any of the other hematolo- 
oS — changes found in this study. 


KINETICS OF PHOSPHORUS UPTAKE IN 

THE CHOWAN RIVER, NORTH CAROLINA, 

bere beeen Univ. at Chapel Hill. Dept. of 
vironmental Sciences Engineering. 

For primary bibliographic entry see Field 5B. 
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North Carolina Univ. at 1 Hill. of 

Environmental Sciences and ce = tr i a 

S. E. Cabaniss. 

Available from the National Technical Information 
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The benthic fluxes of B ag oa hee ammonium 
were determined in Pamlico River, North 
Carolina, during the pool = of 1981. Diffusive 
flux calculations from pore water concen 
profiles and direct measurement of flux rates by in 
situ chamber incubations were compared and used 
to quantify the effect of bottom water anoxia on 
nutrient fluxes. Phosphate fluxes did not correlate 
with the phosphate concentration gradient at the 
sediment water interface. Ammonium fluxes corre- 
lated with the ammonium gradient and indicated 
the presence of a significant ammonium sink in the 

upper sediment. The average ammonium flux was 
over twofold higher during bottom water anoxia 
than before or after. Phosphate fluxes from sedi- 
ment were very low before anoxia, exceptionally 

high at the onset of anoxia and moderately high 
during anoxia. Reversal of the flux direction was 
observed when oxygen returned to the bottom 
water as phosphate diffused into the sediment. 
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POUNDS IN THE COLUMBIA GENERATING 
STATION COOLING POND, 

Wisconsin Univ.-Madison. Dept. of Water Chemis- 
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A. W. Andren, and R. Erickson. 

Available from the National Technical Information 
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In 1970, plans to build a coal-fired generating 
station near Portage, Wisconsin and an interest by 
involved utilities in carrying out a eee 
analysis of potential environmental changes cre- 
ated a unique opportunity for broadly based re- 
search on the impacts of coal-fired steam plants. Of 
particular concern to aquatic scientists are the 
tential problems associated with the 192-ha man- 
made cooling pond. The research presented in this 
report describes a survey of the types and levels of 
nonpolar xenobiotic organic compounds in sedi- 
ments and fish from the cooling pond. Sediment 
and fish samples were analyzed for PCBs, sum 
DDT, and hexachlorobenzene using techniques de- 
veloped at the Water Chemistry Laboratory, Uni- 
versity of Wisconsin-Madison. It was hypo’ 

that polyaromatic hydrocarbons and chlorinated 
hydrocarbons would accumulate; however, results 
tedloate that the microcontaminants do not con- 
centrate in the cooling pond. Reasons for why 
there is no microcontaminant problem are present- 


ed. 
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F-H. Chang, and M. Alexander. 

Environmental Science and Technology, Vol 17, 
No 1, p 11-13, January, 1983. 2 Tab, 13 Ref. 
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orest soils, Carbon 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


dioxide, Toxicity, *New York, Watersheds, Adi- 
rondacks region. 


ae a algae growing in soil samples from the 
Panther, Woods, and Sagamore Lake watersheds 
of the Adirondacks regions of New York were 
exposed to acid precipitation f= 3.5 or 5.6 at 
rates of 50, 100, 200, and 300 cm. Rates of nitrogen 

ition “ —_ by h ge een Bye get 
significantly ior soils watered with p 
water compared with the pH 5.6 water for all 
rainfall intensities, for light and dark, and for all 
soils. As rain volume increased, acetylene reduc- 
tion decreased for the 3.5 pH water and increased 
for the 5.6 pH water. Carbon dioxide fixation rate 
was significantly less for all soils exposed to the 
more acid rain, and the extent of inhibition became 
more pronounced with increasing volumes of rain 
*p lied. (Cassar-FRC) 
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THE BIODEGRADATION OF BIS (TRIBUTYL- 
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The biodegradation of bis(tributyltin) oxide was 
studied in relation to continuing emphasis on the 
influence of tributyltin compounds on microorgan- 
isms of the biological sewage treatment plant. It 
was demonstrated that at a TBTO concentration of 
2 mg/liter the biodegradation to inorganic tin com- 
pounds is more than 87%. An essential condition 
to reach this level of degradation is a long adapta- 
tion phase of the biological system to the organotin 
compounds. (Baker-FRC) 
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POLLUTION OF THE MEDITERRANEAN 
COASTAL AREA (LA POLLUTION DU LITTO- 
RAL DE LA MEDITERRANEE), 

R. Ringuelet. 

Progress in Water Technology, Vol 12, No 4, p 
695-722, 1980. 6 Fig, 6 Tab. 
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The natural stabilization pond or lagoon is well 
suited as a treatment method for the coastal areas 
of the Mediterranean which experience seasonal 
demands. In Languedoc, this type of treatment has 
been studied for 15 years and quantified over the 
past 5 years. Design parameters are presented. The 
water depth should be 1.2 m in the first lagoon and 
1 m in subsequent lagoons. The normal maximum 
loading is 75 kg BOD/hectare/day, with a short 
midsummer peak period of 100-120 kg BOD/day. 
The detention period is 30 to 50 days. One hectare 
is necessary for the removal of bacteria from 
sewage for a population of 2000 persons in winter 
and 3000 persons in summer. (Small-FRC) 
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The current preferred practice for the conveyance 
of wastewater in the German i ublic 
is to transport solid debris together with the 
wastewater into the pressure pipe network and to 
remove debris from the wastewater at the treat- 
ment plant. However, pumping gear now in use is 
equipped to fulfill this requirement only up to a 
maximal volume flow of 2,000 cu m/hr; above this 
level, debris must be removed by grids at the 
pumping station. Preferred methods of conveying 
debris with wastewater include the sieve reservoir 
pump, pumping stations with wastewater immer- 
sion pumps, and prechamber pumps. With the 
sieve reservoir pump, debris is held back by a sieve 
in a steel tank that is divided by the sieve into a 
preliminary purification area and a wastewater col- 
lection area. Wastewater is then transported from 
the later in the opposite direction from the inflow 
back to the sieve, and from there, both wastewater 
and debris are fed into the pressure pi 
Wastewater immersion pumps reduce construction 
costs, space and time. The prechamber pump con- 
sists of an underground section divided into pre- 
chamber, wastewater collection area, and pump 
room and an above-ground section that has now 
been reduced by about 60% compared to the area 
previously required. Prechamber and collection 
area are divided by a grid that is inclined agai 
the inflow direction so that debris is retained in the 
prechamber. The present trend of development is 
to reduce construction and thereby construction 
time by measures including compact installation of 
advanced technological equipment. (Gish-FRC) 
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Advanced treatment of wastewater from the 
brown-coal thermal processing industry by passing 
the water through soil allows multiple use of the 
water with nitrogen reclamation. Lysimete studies 
were conducted on enriched soil formed from 
mining wastes and treated in this way. In similar 
untreated soil, 11-23% of natural precipation (mean 
15%) percolated through the soil over a three-year 
period, while for soil s — with wastewater, 
38-61% (mean 46%) of natural precipitation plus 
added wastewater percolated. Mining-waste soil is 
characterized by high volatile organic acids and 
other chemically oxidizable organic matter 
(COOM) and by the presence of inorganic acids 
and potassium showed levels many times higher 
than those in untreated soil, whereas levels for 
COOM and inorganic nitrogen were only 62 and 
85% higher, respectively, in treated soil. The lysi- 
meter measurements showed that the purification 
efficacy of this wastewater treatment method was 
100% for phenol compounds, a mean of 93% for 
COOM, 74% for volatile organic acids, and 89% 
for inorganic nitrogen. Groundwater quality > 20 
m below the mining waste soil was also studied: 
phenol compounds were not found; volatile organ- 
ic acids were found in high and variable amounts, 


but were not related to wastewater application; 
COOM levels were also variable, and although 
they were higher within the treated area, were not 
directly attributable to wastewater application; po- 
tassium and nitrogen levels were unrelated to 
wastewater application. This three-year treatment 
program allowed 3.3 million cu m wastewater con- 
taining 380 ton phenols, 2,770 ton volatile organic 
acids, and 595 ton NH4-N to be held back from the the 
receiving stream. (Gish-FRC) 
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Descriptors: *Fluidized beds, *Fluidized bed proc- 
ess, *Model studies, *Mathematical models, 
*Wastewater treatment, Hydrocarbons, Turbulent 
flow, Aeration, Biological wastewater treatment, 
Biological oxygen demand, Mass transfer, France. 


A 9.4 cm three-phase fluidized bed reactor was 
evaluated, and a model based on previous work on 
fixed-bed reactors is pro; . In the new reactor, 
turbulence induced by air injection should remove 
excess biomass and avoid bed clogging. With step 
ps pea of synthetic sewage for different values 

working parameters, the reactor had an elimina- 
tion efficiency of 10 kg BODS/cu m/day without 
recycle. Limitations of the three-phase fluidized 
reactor were insufficient oxygen transfer to the 
liquid phase due to rapid bubble coalescence; and 
inefficient sloughing, which allows the reactor to 
be segregated di ding on biofilm thickness. In 
the model, interp mass transfer and zero order 
reaction within the biofilm are taken into account, 
and it is assumed that the liquid phase is perfectly 
mixed. The model’s two parameters are a combina- 
tion of the numbers of transfer units within the 
biofilm and through the boundary layer and of the 
number of reaction units in the biofilm. Oxygen, 
organic carbon, or any other nutrient may be the 
limiting substrate. The model predicts experimental 
efficiencies with an accuracy of 15%. (Small-FRC) 
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THE ADSORPTION OF BOVINE SERUM AL- 
BUMIN BY ACTIVATED SLUDGE, 

University Coll., Dublin (Ireland). Dept. of Indus- 
trial Microbiology. 
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Bovine serum albumin (BSA) was rapidly removed 
by BSA-acclimated activated sludge via adsorp- 
tion. The extent of adsorption (2-42%) varied with 
the substrate: biomass ratio. The concentration of 
BSA adsorbed was influenced by both the concen- 
tration of BSA and the concentration of activated 
sludge. The experimental data did not conform to 
Langmuir or Freundlich equations, but fit the 
newly developed activated sludge adsorption equa- 





tion proposed by Banerji et al. (1968). The concen- 
tration of BSA adsorbed per unit weight activated 
sludge and the concentration of BSA in equilibri- 
um per unit weight activated sludge were ex- 
pressed as functions of the concentration of BSA 
added to the system per unit weight adsorbent. 
= related adsorption to the substrate: biomass 


ratio. (Cassar: 
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ALGAL-BACTERIAL WASTEWATER TREAT- 
MENT POND, 
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Water Research, Vol 17, No 1, p 29-37, January, 
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The symbiotic growth of algae and bacteria in a 
high-rate wastewater treatment pond was de- 
scribed by a mathematical model, which included 
components for algal growth, light limitation, aer- 
obic bacterial growth, solution equilibria, and ma- 
terial balances. Simulated results agreed with ex- 
perimental results be ge by Dors in 1974. Oper- 
ating parameters (pH, dissolved oxygen, and sub- 
strate concentration) changed in a diurnal pattern 
and along the length of the race-track Shaped 
channel. An equation calculated an appropriate 
circulation rate for maintaining turbulent flow and 
adequate mixing. Temperature was important in 
determining the feed residence time. A curve pre- 
sented the algal yield vs. hydraulic residence time 
for ponds of 300, 400, and 500 mm depth and 
tem tures of 10, 20, and 30C. (Cassar-FRC) 
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Aeration represents the main part of energy con- 
sumption in the activated sludge process, and the 
evaluation of aeration systems’ efficiency is becom- 
ing more important as energy costs increase. All of 
the present tests were conducted using tap water 
under non-steady-state conditions. The initial dis- 
solved oxygen level is brought down to zero by 
adding cobalt chloride as catalyst and sodium sul- 
fite. When all of the sodium sulfite has been con- 
sumed, the increase in water dissolved oxygen 
content is monitored vs time at various locations in 
the tank by means of membrane probes. In tests on 
water quality parameters it appeared that only the 
presence of surfactants, flocculated suspended 
solids, or high salinity are liable to have any appre- 
ciable effect on oxygen transfer. The unflocculated 
SS, pH and alkalinity have no effect on oxygen- 
ation results in the common range of values occur- 
ring in the tests. Recommendations are given for 
the application of specific tests to sewage treat- 
— oy (Baker-FRC) 


DISPERSION 

MODEL OF TRICKLING FILTERS, 

Technical Univ. of Istanbul (Turkey). Dept. of 
——— Engineering. 


Water Research, Vol 17, No. 1, p 105-115, Janu- 
ary, 1983. 7 Fig, 7 Tab, 13 Ref. 
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Descriptors: ‘*Trickling filters, * 
*Mathematical equations, Hydraulics, Fileation’ 
*Wastewater treatment, Flow, Model studies. 


An attempt is made to establish a relationship 
between removal and the hydraulic 
regimes of biological filters. For this zee eee an 
equation was first derived to determine 
sion number. Using this equation, effluent concen- 
tration was calculated by means of dispersed plug 
flow models in the of channelized flow and 
for large hydraulic | gs. Around the minimum 
wetting rate, the removal efficiencies are computed 
with equations of com: — mixing. The applica- 
tion of this theory to ex) tal results re- 
ported in the literature has shown, and the 
ranges of validity of yer: pdy flows and mix 
flows are determined. It is also demonstrated that 
the predicted concentrations are in good agree- 
ment with the measured values. At large flow rates 
the dispersed plug flow model gave good results. 
Between the mixed and flow zones de- 
fined by the limits given e are transition re- 
ions corresponding to other mixing conditions. 
ype nas ont tend to decrease remov- 
t, particularly in the range of low ap- 
tied loading. However, it can be concluded that 
concentration has the least effect on removal effi- 
ciency when compared with other factors. For 
BODS concentrations less than 200 mg/liter the 
equation expressing the first order kinetic relation- 
ship is a reasonable approximation for low rate 
trickling filters, as the dispersion numbers are 
small. er-FR 
W83-03537 


THE BIODEGRADATION OF N-METHYL-2- 
mn IN WATER BY SEWAGE BAC- 


Bepertnent of a a Services, Singapore. 
Chow, and T. L. Ng. 

Water Research, Vol ‘17, No 1, p 117-118, January, 
1983. 6 Ref. 


Descriptors: *Wastewater treatment, *Bacteria, 
*Biodegradation, teary Oe <n ema Sewage 
bacteria, Oxygen demand, Metabo 


The biode ility of N-methyl-2-pyrrolidone 
was qu aaes a static die-away system and a 
semi-continuous activated sludge system. The 
NMP concentrations of the filtered supernatant 
culture mixture were determined by gas-liquid 
a — menthol as internal stand- 
ard. On the PEG 20M column, menthol and NMP 
haveretention times of 9.5 and 11.5 min, respective- 
ly. No peak was noted in a culture solution which 
has not been dosed with NMP but which con- 
tained all the other ingredients required for the 
biodegradation test. Results of the die-away test 
showed that NMP is readily biodegradable in a 
static system. A value of 95% biodegradability was 
obtained after a 2 week period of incubation. With 
the semi-continuous activated sludge test, after 5 
days of incremental acclimatin to 100 ppm of 
NMP, a 7-day average biodegradability of 95% 
was obtained. The tests indicated that NMP did 
not break down to carbon dioxide and water under 
these conditions. The metabolite has an appreciable 
oxygen demand, which is about half that of NMP. 
To study the metabolite further the culture mixture 
from the static die-away test was ns a 
chloroform and analyzed by infrared spec! 

Results indicated that in "the odeppadetion Por 
NMP, the C-N bond between the nitrogen atom 
and the carbonyl group was cleaved. (Baker-FRC) 
W83-03538 


INNOVATIVE TECHNOLOGY RECYCLES 
WASTE. 


Hirsch and Co., San Diego, CA. 
World Dredging and Marine Construction, Vol 18, 
No 12, p 9-13, December, 1982. 5 Fig. 


Descriptors: *Wastewater treatment, *Water recy- 
cling, *Water reuse, *Aquaculture, Hyacinths, 
Plants, San Diego, *California, Bacteria, Snails, 
Catfish, Crayfish, Drinking water, Water supply 
development. 


The San Diego Water Utilities Aquaculture 
Project takes 25,000 gallons of raw sewage a day, 


filters it, lets water hyacinths absorb the unwanted 
nitrate-phosphate nutrients in sewage, filters it 
again and adds reverse osmosis, a process that 
draws remaining impurities out of the solution, 


g 
on the bottom of a four feet deep tank to take 99% 
of the bacteria out of the water. Reverse osmosis 
soncees eoeey al Ge sepp Crem snnee, 
and a final cleanup is made with carbon absorption 
and a disinfectant, such as chlorine or ozone. The 
recycled water is used to grow replacement sod on 
the home turf of San Diego’s major sports stadium. 
The water hyacinths grown on the wastewater 
nutrients are converted to fertilizer, methane gas, 
and animal fodder. The goals of the program were 
to prove that there is a better way to treat sewage, 
that pure — quality water can be produced, 
and Got coined fodder and energy are valuable 
spin-off products. (Baker-FRC) 
W83-03545 


MICROPOLLUTANTS PRODUCED BY DISIN- 
FECTION OF WASTEWATER EFFLUENTS. 
Oak Ridge National Lab., TN. 

R. L. Jolley, R. B. Cumming, N. E. Lee, J. E. 
Thompson, and L. R. Lewis. 

Water Science and Technology, Vol 14, No 12, p 
45-49, 1982. 1 Fig, 2 Tab, 17 Ref. 
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Descriptors: *Wastewater treatment, *Micropollu- 
tants, Water pollution sources, Mutagens, Organic 
compounds, Ozonation, Chlorination, *Disinfec- 
tion, Chlorine, Ozone. 


The effects of disinfection by chlorine, ozone, and 
ultraviolet light irradiation were examined on non- 
volatile organic constituents relative to chemical 
effects and the formation of micropollutants. Disin- 
fection with chlorine or ozone both destroys and 
produces nonvolatile organic constituents, includ- 
ing mutagenic constituents. The chemical effects of 
disinfection by UV irradiation were relatively 
slight, although the mutagenic constituents in one 
uent were eliminated by this treatment. Nine 
wastewater treatment plants were selected for 
study. Grab sample collection was carried out on 
undisinfected and disinfected effluents. Over 100 
micropollutants were identified in the wastewater 
effluent concentrates which were prepared from 
the grab samples. Considerable variability was 
noted in the presence of mutagenic nonvolatile 
organic constituents in the undisinfected effluent 
concentrates, as well as much variability in the 
destruction of the mutagenic constituents and the 
formation of other mutagenic constituents as a 
result of disinfection. No micropollutants known to 
be mutagens were identified in the mutagenic 
HPLC fractions separated from the undisinfected, 
chlorinated, and ozonated effluent concentrates. 
The mutagenic activity of the nonvolatile organic 
constituents in one chlorinated effluent concentrate 
was not attributable to organic chloramines. Most 
of the mutagens detected in effluent concentrates 
are direct acting and do not require metabolic 
activation. (Baker-FRC) 
W83-03546 


ELIMINATION OF ORGANIC MICROPOLLU- 
TANTS, 


Swedish Water and Waste Water Works Associ- 
ation, Stockholm. 

B. Hultman. 

Water Science and Technology, Vol 14, No 12, 73- 
86, 1982. 9 Tab, 63 Ref. 


Descriptors: *Wastewater treatment, *Organic 
compounds, *Nitrosamines, Activated carbon, Ad- 
sorption, Stripping, Ozone, Oxidation, Biological 
degradation, Solubility, Volatility. 


The elimination of organic micropollutants from 
water and wastewater may be done by separation 
methods, which are useful to concentrate and relo- 
cate pollutants so that they can be more readily 
recovered or destroyed, or by destruction and 
detoxification methods, in which the pollutants are 
destroyed and detoxified by the use of oxidation or 
reduction. Both of these principal methods are 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


discussed, with particular emphasis on similarities 
treatment techniques, prediction methods 
of removal efficiencies and treatment of priority 
pollutants. It was concluded that if tion 
methods are used, it is important to consider the 
handling of the phase in which the micropollutant 
has been concentrated. During certain treatment 
processes micro llutants are formed. Of special 
interest is the formation of chlorinated organic 
compounds and nitrosamines. The processes for 
i ing organic micropollutants include strip- 
ping by air and steam, ozone oxidation, activated 
carbon adsorption and biological degradation. Oxi- 
dation agents may be used for total oxidation of the 
organic material or for rendering the organic mate- 
sal Uattapadalde, The fugacity, related such to 
properties as solubility, volatility, octanol-water 
partitioning coefficient, and others, may be used to 
predict the removal efficiency of organic micro- 
pollutants in such processes as stripping and 
carbon adsorption in biological sludges. The com- 
bined use of oxidizing agents and flocculants may 
be suitable for conditioning of sludges and may 
partly reduce the sludge levels of organic micro- 
llutants. (Baker-FRC) 
83-03547 


BATCH FLOTATION TESTS: HOW USEFUL 
ARE THEY. 

J. Bratby. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 1, p 110-113, January, 1983. 23 Ref. 


Descriptors: *Testing procedures, ‘*Flotation, 
*Separation techniques, Mechanical equipment, 
Suspended solids, Solids, Clarification, 
*Wastewater treatment. 


The scope and validity of batch tests applied to 
flotation are considered. A testing program de- 
signed to gather information on the clarification 
aspect of flotation would determine the relation- 
ship between the limiting downflow rate and the 
air/solids ratio. Procedures for obtaining such in- 
formation with continuous-t tests have been 
outlined. The procedure with batch tests is to 
introduce the air-contacted wastewater feed to a 
flotation column that is usually 250 to 500 mm high 
and to carry out what amounts to an inverted 
settling test. At an air/solids ratio of 0.01, batch 
redicted effective rise rates would be greater by a 
factor of about 2.5 times the actual value; at an air/ 
solids ratio of 0.025, the predicted value would be 
greater by a factor of about 1.4 times the actual 
value. The poor correlation between batch and 
continuous results for flotation clarification makes 
design data based on batch test results highly sus- 
pect. At the outset, batch flotation tests are par- 
ticularly ——— for predicting thickening 
formance. It is virtually impossible to duplicate 
in-plant conditions. It is essential to optimize thick- 
design on the basis of solids loading rate and 
height of float above the water level. The air/ 
solids ratio will be assigned a value based on the 
downflow rate and the total depth of float solids, 
and the scraper will be designed on the basis of 
removing float solids concentration and solids 
loading rate. (Baker-FRC) 
W83-03549 


BIOLOGICAL TREATABILITY OF SPECIFIC 
ORGANIC COMPOUNDS FOUND IN CHEMI- 
CAL INDUSTRY WASTEWATERS, 

Oklahoma State Univ., Stillwater. School of Civil 


oT ae 

E. L. Stover, and D. F. Kincannon. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 1, p 97-109, January, 1983. 6 Fig, 9 
Tab, 9 Ref. 


Descriptors: *Wastewater treatment, Fate of pol- 
lutants, Pollutant identification, Model studies, 
*Organic compounds, Chemical reactions, *Biode- 
gradation. 


Development of a data base on the treatability and 
fate of specific organic compounds during biologi- 
cal treatment was initiated. The possibility of 
future limitations on specific compounds requires 
the capability to predict treatability and the fate of 
the compounds in question during treatment. Stud- 


ies were conducted on the impacts on biodegrada- 
tion of phenomena such as stripping and adsorp- 
tion depending on the physical and chemical char- 
acteristics of specific compounds. The impacts of 
stripping on biokinetic constants have been shown 
for a variety of compounds, and means for analysis 
of these impacts was proposed through modifica- 
tion of the existing predictive models. The study 
combined selected organic compounds with a base 
mix that was readily biodegradable. The com- 
pounds were added individually and in groups to 
simulate real wastewaters. The biological systems 
were operated at three different sludge ages for 
each wastewater and monitored to develop the 
data needed for determining the biological kinetic 
constants. Each individual system was analyzed in 
terms of BOD, COD, TOC and the specific organ- 
ic pollutants added. The fate of each specific com- 
pound during treatment was also determined. 
(Baker-FRC) 

W83-03550 


ENTEROCOCCI AND OTHER MICROBIAL 
INDICATORS IN MUNICIPAL WASTEWATER 
EFFLUENTS, 

Food and Drug Administration, Davisville, RI. 
Shellfish Sanitation Branch. 

For primary bibliographic entry see Field 5A. 
W83-03551 


THE ELIMINATION OF MINERAL MICRO- 
POLLUTANTS, 

Compagnie Intercommunale Bruxelloise des Eaux 
(Belgium). 

B. Regnier, C. Goblet, J. Genot, and W. J. 
Masschelein. 

Water Science and Technology, Vol 14, No 12, p 
87-105, 1982. 6 Fig, 17 Tab, 19 Ref. 


Descriptors: *Minerals, *Wastewater treatment, 
*Water treatment, Drinking water, *Water treat- 
ment, Oxidation, Alkalinity, Precipitation, Acidity, 
Ion exchange, Resins, Carbon, Adsorption, Nickel, 
Iron, Manganese, Sludge, Chromium, Colbalt, 
Cadmium, Lead. 


Minerval micropollutants in waste waters and drink- 
ing waters are essentially composed of heavy metal 
its. Their elimination when present in trace quan- 
tities is reviewed. The techniques available necessi- 
tate preclarification in open basins and elimination 
by filtration, with efficiencies depending largely on 
preoxidation but particularly on coagulation-pre- 
cipitation and related techniques. The predominant 
importance of contact between water and sludges 
in decanters/clarificators is vital. The oxidation 
state of metals plays an important role in tech- 
niques for their elimination by the usual methods 
such as coagulation-flocculation-decantation, as 
well as in coprecipitation phenomena of Fe and 
Mn, for example. The method of alkaline precipita- 
tion, in which the pH value needed is obtained by 
addition of lime, results in elimination rates over 
80% and generally far over 90%. This method 
simultaneously uses direct precipitation and copre- 
cipitation in a calcium carbonate/magnesium oxide 
matrix. Ion exchange gives highly variable elimina- 
tion results according to the ion present and its 
concentration. In practice, strong cation exchange 
resins are generally applied. In treatment plants 
adsorption on carbon allows an overall yield of 50- 
100% removal of the metal concerned, provided 
that preoxidation and sufficient contact times are 
allowed. Of the remaining traces, 30-50% are re- 
moved by infiltration of purified waters under- 
ground, where a levelling of concentrations also 
occurs. (Baker-FRC) 
W83-03556 


MEASUREMENT AND _ VALIDITY OF 
OXYGEN UPTAKE AS AN ACTIVATED 
SLUDGE PROCESS CONTROL PARAMETER, 
Pirnie (Malcolm), Inc., Newport News, VA. 

G. L. Edwards, and J. H. Sherrard. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1546-1552, December, 1982. 20 
Fig, 15 Ref. 


Descriptors: *Activated sludge process, *Oxygen 
uptake, Aeration basins, Biochemical oxygen 


34 


demand, Chemical oxygen demand, *Wastewater 
treatment, Oxygen demand, Flow, Water Quality, 
Virginia, Blacksburg. 


The question was considered of whether or not 
specific oxygen uptake rate is a meaningful control 
parameter for the activated sludge process. Five 
different 24 hr studies were conducted at the 
Blacksburg and Virginia Polytechnic Institute 
Treatment Plant to study the effects of variable 
influent organic and hydraulic loadings on the 
specific oxygen uptake rate in the aeration basins 
and the corresponding effects on effluent quality. 
Results from 3 of the test periods are discussed. 
Based on these studies the following conclusions 
are drawn: a change in specific oxygen uptake rate 
for a wastewater of highly variable influent flow 
and organic loadings does not necessarily produce 
a significant change in effluent quality as measured 
by BOD and COD. Specific oxygen uptake rate 
cannot be used as a control parameter for the 
activated sludge process when treating a highly 
variable influent quantity and quality flow. (Baker- 


FRC 
W83-03569 


DETERMINATION OF BIOMASS MLVSS IN 
PACT SLUDGES, 

Akron Univ., OH. Dept. of Civil Engineering. 
W. B. Arbuckle, and A. A. Griggs. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1553-1557, December, 1982. 2 
Fig, 2 Tab, 5 Ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Activated carbon, Volatility, Sus- 
pended solids, Water quality, Carbon, Powdered 
activated carbon treatment. 


The Powdered Activated Carbon Treatment 
(PACT) process is basically a conventional activat- 
ed sludge plant to which powdered activated 
carbon is added. The carbon is slurried and fed 
with the waste stream, which then flows into an 
aeration basin. During aeration, wastes are simulta- 
neously adsorbed onto the carbon and biologically 
degraded. The mixture then goes to a clarifier, 
where the carbon and biomass settle for recycling 
to the aerator. The resultant effluent is consistently 
of higher quality than would be obtained from 
activated sludge alone. The waste sludge produced 
may be handled by conventional means or may be 
regenerated to recover activated carbon for reuse 
in the process. The concentration of PAC in the 
mixed fi uor is an important new parameter. Six 
combinations of PAC and biomass were evaluated 
at six temperatures to determine volatility. Volatil- 
ity increased with increasing temperature for all 
sludges except for 100% PAC, which had a con- 
stant fraction volatilized at temperatures less than 
400C. The average error for five different combi- 
nations was 4.4%, with most of the error due to 
one sludge which contained 16.7% PAC. Results 
appear least accurate when PAC is 10 to 20% of 
the total sludge. (Baker-FRC) 

W83-03570 


DISCUSSION OF: EFFECT OF A BACTERIAL 
CULTURE PRODUCT ON BIOLOGICAL KI- 


Cs, 
Flow Labs., Inc., Inglewood, CA. Envirnmental 
Cultures Div. 
R. B. Grubbs, T. G. Zitrides, C. S. McDowell, J. 
N. Zikopoulos, and L. M. Johnson. 
Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1614-1616, December, 1982. 


Descriptors: ‘*Bacteria, *Cultures, ‘*Kinetics, 
Wastewater treatment, *Biological treatment. 


The above titled paper by S. R. Qasim and M. L. 
Stinehelfer, Journal of the Water Pollution Control 
Federation, Volume 54, page 255, 1982, was criti- 
cized for several of its conclusions, based on labo- 
ratory tests of a biological wastewater treatment 
system. The author of the first comment questions 
the old references used, the disregard of scale 
effects in extrapolating results from laboratory to 
field, the selection of the bacterial culture used, 
and the composition of the experimental 





wastewater. Authors of the second comment point 
out deficiencies in the following: data collection, 
experimental simulation of dynamic factors affect- 
ing all full-scale wastewater treatment plants, dis- 
cussion of important trends in experimental data, 
description of test conditions, and support for con- 
clusions. The authors of the original paper reply 
that their paper’s intent was to present a method- 
ology for evaluating bacterial culture products. 


( 
W83-03571 


USE OF HYDROCYCLONES TO TREAT SEA- 


D-PR GW. 'ATERS, 
Alaska Univ., Fairbanks. a of Engineering. 
R. A. Johnson, and K. L. Lindley. 
Journal of the Water Pollution Control Federation, 
Vol 54, No 12, P 1607-1612, December, 1982. 4 
Fig, 1 Tab, 20 Ref. 


Descriptors: *Food-processing wastes, *Industrial 
wastewater, *Cyclones, *Wastewater treatment, 
lood-processing wastes, Shellfish, Fish, Sus- 
ded solids, *Hydrocyclones, Alaska, Canneri 
articulate matter, Economic feasibility. 


Hydrocyclones were used to collect particulate 
matter from seafood processing wastewaters in 
both laboratory and pilot scale studies. Laboratory 
cyclones of 25 to 75 mm diameter produced re- 
moval efficiencies of 68-92% (concentration fac- 
tors of 2-8) using plant effluents containing king 
crab shell, shrimp waste, and salmon waste. The 
pilot wastewater treatment plant contained two 75 
mm cyclones and a 25 mm cyclone. Pilot plant 
efficiencies were 69-86% and concentration fac- 
tors, 5-18, depending on the number of cyclones 
used in the run and the t of waste (Tanner crab, 
shrimp, or salmon). Total suspended (kg per 1000 
kg raw product) in the pilot scale cyclone effluents 
averaged 2 for crab wastewater, 5.7 for salmon 
wastewater, and 3.7 for shrimp wastewater. The 
low capital and operating costs associated with 
cyclones are well within the range of economic 
feasibility. In addition, the recovery of fish and 
shellfish meal can offset some of the treatment 
costs. (Cassar-FRC) 

W83-03572 


DISCUSSION OF: AMMONIA NITROGEN RE- 
MOVAL IN FACULTATIVE WASTEWATER 
STABILIZATION PONDS AND NITROGEN 
DYNAMICS IN WASTE STABILIZATION 


PONDS, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and —— 

F. A. DiGiano, E. J. Middlebrooks, and R. A. 
Ferrara. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1617-1618, December, 1982. 2 
Fig, 1 Ref. 


Descriptors: *Nitrogen removal, *Stabilization 
ponds, *Wastewater lagoons, *Wastewater treat- 
ment, Ammonia, Volatilization, Algae, Lagoons. 


Two papers on the subject, mechanisms of nitro- 
gen removal from wastewater stabilization ponds, 
used data collected from similar ponds but reached 
different conclusions. A. Pano and E. J. Middle- 
brooks (Journal of the Water Pollution Control 
Federation, Volume 54, page 344, 1982) attributed 
nitrogen removal to ammonia volatilization. R. A. 
Ferrara and C. B. Avci (same journal, Volume 54, 
page 361, 1982) stated that volatilization was not 
responsible for nitrogen removal because algal 
uptake removes ammonia-N. The writer of the 
criticism disagreed with some of the equations used 
by Pano and Middlebrooks, who in turn claimed 
that DiGiano’s equations were incorrect. Ferrara 
claimed that ammonia volatilization is not the cor- 
rect removal mechanism because this conclusion 
was based on the assumption that a steady-state 
condition existed, when, in fact, this was not the 
case in the pond studied. Ferrara used a time- 
variable approach to assess the relative magnitude 
of the mass transfer mechanisms for nitrogen in 
stabilization ponds. (Cassar-FRC) 

W83-03573 


FILTRATION OF PRIMARY EFFLUENT, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


California Univ., Davis. Dept. of Civil Engineer- 
ing. 

M. R. Matsumoto, T. M. Galeziewski, G. 
Tchobanoglous, and D. S. Ross. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1581-1591, December, 1982. 6 
Fig, 4 Tab, 7 Ref. 


Descriptors: *Filtration, *Wastewater treatment, 
*Biochemical oxygen demand, Oxygen demand, 
Effluents, Water quality, *Suspended solids, 
Pulsed-bed filters, *Filters. 


The results of pilot designed to evaluate the feasi- 
bility of primary effluent filtration are presented. 
The objectives of the pilot studies were to deter- 
mine the effectiveness of pulsed-bed filtration in 
reducing the suspended solids (SS) and biochemi- 
cal oxygen demand of primary effluent, to deter- 
mine the effects of using various sand sizes on the 
filtrate quality and filter run length, to determine 
the effects of varying hydraulic loading rates on 
the filtrate quality and filter run length, and to 
determine the long term formance of filters 
used for primary effluent filtration. The filtration 
of primary effluent with the pulsed bed filter 
peared technically feasible. The SS removal effi- 
ciency for the filtration of primary effluent was a 
function of filter medium size and filtration rate. 
Above a sand size of 0.45 mm, filter performance 
was primarily a function of the filtration rate. The 
removal of BOD and SS were slightly related. A 
linear correlation was noted between these two 
parameters. The majority of BOD removed during 
the filtration of primary effluent was associated 
with the particulate BOD of the solids. The use of 
a chemical cleaning cycle is essential for successful 
long term filtration of primary effluent. Because 
the solids in backwash return water flocculate and 
settle rapidly, recycling of backwash water to the 
primary clarifer may be eliminated by using a small 
settling tank to separate the solids in the backwash 
water. The ability to filter primary effluent opens 
up many new possibilities for the treatment of 
wastewater. (Baker-FRC) 

W83-03574 


TREATMENT OF RAW WASTEWATER OVER- 
FLOWS BY DISSOLVED-AIR FLOTATION, 
Servicos de Engenharia Emilio Baumgart Ltd., 
Belo Horizonte (Brazil). 

J. R. Bratby. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1558-1565, December, 1982. 9 
Fig, 1 Tab, 27 Ref. 


Descriptors: *Wastewater treatment, *Dissolved 
air flotation, *Flotation, Water treatment, Seasonal 
variation, Design criteria, Wastewater treatment 
facilities, Brazil. 


Treatment of raw wastewater excess flows by 
physical-chemical means is pro; , using dis- 
solved air flotation for solid-liquid separation. 
Alum is the most appropriate coagulant for the 
present application. At a dose of 80 mg/1 and a pH 
of 5.5, the efficiencies of removal of suspended 
solids, chemical oxygen demand, and phosphorus 
during flotation are 97, 84, and 92%, respectively. 
No flocculation is needed for efficient flotation. 
The minimum practicable air/solids ratio is 0.09. 
Within certain limits, the saturator pressure applied 
is immaterial, provided a given ratio of air to solids 
is maintained. Float solids concentrations of at 
least 8.3% are attainable by flotation; using lime to 
condition float solids, filter press concentrations of 
up to 40% are possible. Pilot plant filter press 
studies have shown that cake concentrations of 
17% are attainable with float solids without condi- 
tioning. With conditioning, cake concentrations of 
pad are attainable using polyelectrolyte. (Baker- 


) 
W83-03575 
DISCUSSION OF: INDUSTRIAL WASTES AS 
CARBON SOURCES IN BIOLOGICAL DENI- 
TRIFICATION, 
Canada Centre for Inland Waters, Burlington (On- 


tario). 
T. R. Bridle. 


Journal of the Water Pollution Control Federation, 
be 54, No 12, p 1613, December, 1982. 1 Tab, 7 


Descriptors: ong removal, *Denitrification, 
Industrial wastes, *Wastewater treatment, Biologi- 
cal treatment, Methanol, Organic wastes. 


The low denitrification efficiencies achieved with 
whey in J. R. Skrinde and S. K. Bhagat’s study of 
industrial wastes as carbon sources for denitrifica- 
tion, Journal of the Water Pollution Control Fed- 
eration, Vol 54, page 4, 1982, were probably a 
result of a too-low influent COD/N ratio. Envi- 
ronment Canada’s Wastewater Technical Center 
studied 30 industrial wastes as carbon sources for 
denitrification and found that 27 produced denitri- 
fication rates better than those achieved with 
methanol as the carbon source. Using pre-denitrifi- 
cation would further improve the nitrogen remov- 
al process by reducing oxygen requirements, the 
need for supplemental carbon sources, and alkalin- 
ity requirements. (Cassar-FRC) 

W83-03576 


ATMOSPHERIC RELEASE OF CHLORINAT- 
ED ORGANIC COMPOUNDS FROM THE AC- 
TIVATED SLUDGE PROCESS, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

P. A. Lurker, C. S. Clark, and V. J. Elia. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1566-1573, December, 1982. 2 
Fig, 5 Tab, 16 Ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Organic compounds, *Source of 
a Fate of pollutants, Hexachlorobicyclo- 
eptadiene, Heptachlorobicyclopheptene, Chlor- 
dene, Industrial wastes, Digestion, Stabilization, 
Aeration basins. 


Atmospheric release of chlorinated organic com- 
pounds from the activated sludge wastewater treat- 
ment process at the North plant in Memphis, Ten- 
nessee was demonstrated by field monitoring stud- 
ies. The highest wastewater concentrations of the 
test compounds, hexachlorobicycloheptadiene, 
Heptachlorobicycloheptene, and chlordene, which 
entered the plant as components of industrial 
wastes, were found at the aeration basins. Com- 
parisons of the airborne concentrations of these 
substances at the different aeration basin types, the 
contact, stabilization, and digestion indicated 
higher release from the contact and stabilization 
basins. Estimation of emission rates applying at- 
mospheric dispersion models revealed that about 
52% of hexachlorobicycloheptadiene, 21% of hep- 
tachlorobicycloheptene, and 0.61% of chlordene 
were released at the contact aeration basin. The 
demonstrated release of these contaminants sug- 
gests that more attention should be given to the air 
stripping of other toxic compounds at wastewater 
treatment plants. (Baker-FRC) 
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ENZYMATIC PRETREATMENT OF PULP 
MILL EFFLUENTS PRIOR TO DECOLORIZA- 
TION BY LIME PRECIPITATION, 

North Carolina State Univ. at Raleigh. Dept. of 
Wood and Paper Science. 

J. C. Campbell, and T. W. Joyce. 

Available from the National Technical Information 
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Descriptors: *Pulp and paper industry, Effluents, 
*Color removal, *Wastewater Treatement, Water 
pollution prevention, Lime, *Enzymes, Pollutants 
color, Industrial wastes, Bleaching wastes, Pulp 
wastes. 


The lime precipitation process for removal of color 
from pulp mill effluents is a function of the molec- 
ular weight of thé color molecules. Pretreatment to 
increase the proportion of high molecular weight 
color molecules could increase the efficiency of 
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this process. In this study, the phenol oxidase lac- 
ee ee oe oe Seared on 28 eee 
treatment to increase color removal by lime. The 
enzyme laccase was produced in laboratory cul- 
tures of the white-rot fungus Coriolus versicolor. 
The concentrated culture media were used for 
eight-hour pretreatments of three —s effluent 
over a range of pH levels. Results pretreat- 
ments of biologically-treated whole-mill effluent 
(BTE) showed only a limited improvement in 
color removal by lime. Attempts were made to 
improve the pretreatment by spiking BTE with o- 
cresol, a substrate for enzymatic reactions. Howev- 
er, the increase using cresol was not great enough 
for commercial significance. Laccase increased 
color removal from chlorination stage effluent to a 
maximum of 69%, compared to 57% for the con- 
trol. Neither laccase nor laccase and cresol in- 
creased color removal from caustic extraction 
stage effluent. In general, pretreatment of pulp mill 
effluents with laccase prior to lime addition gave 
limited improvements in color removal efficiency. 
None of the increases in color removal was consid- 
ered to be of the magnitude required for industrial 
importance. 
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INDUSTRIAL WATER REUSE WITH COU- 
PLED-TRANSPORT MEMBRANES, 

Bend Research, Inc., OR. 

W. C. Babcock. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235465, 
Price codes: A03 in paper copy, A01 in microfiche. 
Completion Report OWR/RU-83-3, U.S. Dept. of 
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Descriptors: *Membranes, *Membrane processes, 
*Metal-finishing wastes, *Water reuse, 
*Wastewater treatment, Field tests, Distillation, 
Economic feasibility, Plating wastes, Rinse water, 
— transport, Chrome plating, Payback pe- 
riods. 


The program objective was to demonstrate the 
feasibility of using coupled-transport membranes to 
treat chrome-plating rinse waters. This year’s ef- 
forts were directed toward field tests of small 
hollow-fiber-membrane units at a decorative- 
chrome plating shop and at a hard-chrome plating 
shop. Field tests at the decorative-chrome shop 
were conducted with a unit containing modules 
with 15 ft super 2 of membrane. These modules 
exhibited fluxes of 5 lb/ft super 2 -year and showed 
no deterioration in performance over the longest 
test (125 days). Field tests in a hard-chrome shop 
were also performed with 15-ft super 2 modules, 
but were limited to only 2 weeks due to problems 
caused by precipitation of iron hydroxide in the 
unit that fouled the modules and fibers. Based on 
the field-test results, an economic analysis was 
performed. The results show that coupled-trans- 
port treatment of decorative-chrome rinse water is 
economically attractive compared with distillation, 
which is currently used to a limited extent in the 
plating industry to recover chromium from rinse 
waters and to produce reusable rinse water. For 
example, a unit that will recover 5000 pounds of 
chromium per year will have a payback of 2.25 
years, compared with a payback period of 6 years 
for a comparably sized distillation unit. 
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ENUMERATION OF CHLORINE-DAMAGED 
FECAL COLIFORMS IN WASTEWATER EF- 
FL 


UENTS, 
Illinois Univ. at the Medical Center, Chicago. 
School of Public Health. 
P. J. Graham, and G. R. Brenniman. 
Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 164-169, February, 1983. 3 Fig, 4 
Tab, 27 Ref. 


Descriptors: *Bacteria, *Chlorination, 
*Wastewater analysis, Pollutant identification, 
*Coliforms, Filtration, *Wastewater treatment. 


Media enrichment significantly improved recovery 
of fecal coliforms in the conventional membrane 


filtration (MF) method when used to analyze sam- 
ples collected at four stages of treatment in an 
advanced wastewater treatment plant which chlor- 
inated the final effluent. However, this experiment 
did not conclusively prove that recovery rates for 
chlorine-damaged cells had improved. Median 
concentrations of fecal coliforms (cells per 100 ml) 
determined during the four treatment steps were: 
settling tank, 20,000 control and 36,000 enrich- 
ment; postchlorination, 48 control and 60 enrich- 
ment; postfiltration, 900 control and 860 enrich- 
ment; and outfall, 200 control and 400 enrichment. 
Chlorine residuals (mg per liter) were 2.46 in the 
post-chlorination stage, 0.28 after filtration, and 
0.16 at the outfall, 2 miles from the plant. The 
aftergrowth of the bacteria was attributed to self 
repair of the chlorine-damaged cells and not to 
multiplication in the filter media. (Cassar-FRC) 
W83-03632 


HOW MUCH PREVENTIVE MAINTENANCE 
IS TOO MUCH, 

G. Mellish, and C. R. Beer. 

Journal of the American Water Works Associ- 
ation, Vol 75, No 1, p 14-15, January, 1983. 


Descriptors: *Decision making, *Maintenance, 
*Maintenance costs, *Water management, Manage- 
ment planning, Wastewater treatment, Water treat- 
ment, Operating costs, Safety, Hydraulic equip- 
ment, Preventive maintenance, Wastewater treat- 
ment plants. 


In a discussion of how much preventive mainte- 
nance (PM) should be included in the operation of 
a wastewater treatment plant, Gordon Mellish, su- 
pervisor of instrumentation of a sewage treatment 
plant in Toledo, Ohio and Charles R. Beer, super- 
intendent of water treatment for the Denver Water 
Department, present differing viewpoints. Mellish 
contends that unless a PM program is realistic, it is 
not cost effective. To back his argument he states 
that his plant’s magnetic flow meters and stepping 
switches did not require the recommended mainte- 
nance schedule suggested by the manufacturer. In 
addition, the routine replacement of vacuum tubes 
often resulted in the insertion off the wrong tubes 
into the sockets, causing detuning or oscillating the 
amplifier circuits. If maintenance checks become 
too tedious, Mellish believes technicians are apt to 
perform their jobs poorly. PM programs that re- 
place parts that already work are too costly and 
any routine maintenance should be performed on a 
time schedule determined by actual experience 
with the equipment. Mr. Beer, on the other hand, 
believes that PM is necessary because the services 
provided by a water treatment plant are too impor- 
tant to risk downtime of equipment. Beer contends 
that maintenance technicians will become more 
familiar with the equipment, the more they inspect 
and repair it. Accurate records of all equipment, 
parts in stock, and maintenance should be kept 
along with a file of hard-to-get critical parts. The 
choice of how much PM and corrective mainte- 
nance should be performed is clearly a manage- 
ment decision and should be based on not only 
cost, but what value is placed on reliability, em- 
ployee safety, and product quality. If the PM pro- 
gram remains flexible then better choices can be 
made as experience increases. (Geiger-FRC) 
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REMOVAL MECHANISMS FOR TOXIC PRI- 
ORITY POLLUTANTS, 

Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

D. F. Kincannon, E. L. Stover, V. Nichols, and D. 
Medley. 

Journal of the Water Pollution Control Federation, 
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Descriptors: *Organic compounds, *Priority pol- 
lutants, *Degradation, *Wastewater treatment, Ac- 
tivated sludge process, Biodegradation, Adsorp- 
tion, Ozonation, Stripping, Oxidation, Biological 
wastewater treatment, Toxicity. 


Removal of a variety of priority pollutants was 


studied in a complete-mix, continuous flow activat- 
ed sludge system, a batch reactor, and an ozona- 


tion system. In the continuous flow system remov- 
al efficiencies of 94.5->99% were attained for the 
15 chemicals tested: tetrachloroethane, nitroben- 
zene, 2,4-dinitrophenol, acrolein, acrylonitrile, 1,2- 
dichloropropane, methylene chloride, ethyl ace- 
tate, benzene, 1,2-dichloroethane, phenol, 1,2-dich- 
lorobenzene, 1,1,1-trichloroethane, 1,3-dichloro- 
benzene, and 2,4-dinitrophenol. Initial concentra- 
tions of the pollutants were 62-258 mg per liter. 
Either stripping or biodegradation, and in some 
cases, a combination of the two, was the effective 
destruction method for all compounds; sorption 
had an almost negligible role. In batch studies, 
acrylonitrile (110 mg per liter) was 99.1% removed 
by a combination of stripping and biodegradation. 
Likewise, 130 mg per liter 2,4-dinitrophenol was 
63% removed and 100 mg per liter phenol was 
99% removed, both totally by biodegradation. 
Ozone treatment made 1,2 dichloropropane biode- 
gradable, slightly increased the biodegradability of 
2,4-dinitrophenol, and decreased the biodegradabi- 
lity of acrylonitrile. In general, nitrogen com- 
pounds, phenols, and oxygenated compounds were 
removed by biodegradation; aromatics, by strip- 
ping-biodegradation; and halogenated hydrocar- 
bons, by stripping. (Cassar-FRC) 
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THE MASONRY SEWERS OF ALEPPO, 
Engineering-Science, Inc., Arcadia, CA. 

R. M. Bradley, and A. Haijjar. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 6, p 437-446, December, 
1982. 5 Fig, 8 Ref. 


Descriptors: Wastewater collection, *Sewer sys- 
tems, *Maintenance, Aleppo, *Syria, Concretes, 
Roughness coefficient, Cleaning, Sewer infiltra- 


tion, Infiltration, *Masonry sewers. 


The city of Aleppo, Syria, reputed to be the oldest 
continuously inhabited city in the world, has a 
sewer system at least 1500 years old. The system, 
which serves 80% of the 1 million population, is 
composed of 48 km of interceptor sewers and 640 
km of street sewers. The sewer network, con- 
structed of local limestone masonry blocks, oper- 
ates entirely without pumping. Most sewers are 
rectangular, but some are of horseshoe or ovoid 
shape. Problems with the system include a high 
roughness coefficient (Manning n of 0.02), high 
infiltration rate, poor hydraulic characteristics in 
the rectangular cross sections, and frequent struc- 
tural failure from increasingly heavy traffic. Main- 
tenance and cleaning are all done by manual labor. 
Wastewater is relatively high in inorganic matter 
from washing root vegetables and from sand 
washed from roads and yards. The rate of corro- 
sion from the 30-40 mg per liter sulfate and 4 mg 
per liter sulfide was po er to be 0.085 mm per 
year, about 5 times less than for concrete sewers. 
The present method of sewer construction will 
probably be continued until concrete pipe can be 
manufactured locally at a competitive price. 
Wastewater is not treated, but is discharged to the 
river, which is used for irrigation. (Cassar-FRC) 
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PRELIMINARY EVALUATION OF THE PRE- 
TREATMENT OF FUEL ALCOHOL FERMEN- 
TATION STILLAGE THROUGH AN ANAERO- 
BIC FILTER, 
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Available from the National Technical Information 
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*Packed bed, *Alcohols, *Wastewater treatment, 
*Industrial wastes, *Anaerobic bacteria, *Anaero- 
bic digestion, Water pollution control, Methane, 
Chemical oxygen demand, Biochemical oxygen 
demand, Nutrients, Nitrogen, Phosphorus, Fer- 
mentation. 





The objective of this research was to conduct a 
evaluation of the pretreatment of fuel 
alcohol fermentation stillage by means of an anaer- 
filter. The first phase of the investigation was 
devoted to characterizing the stillage. The follow- 
ing observations were made based upon the char- 
acteristics: (1) the organic strength of the stillage 
(COD=59, 500 mg/i, BOD sub 5=26,700 mg/1) 
was approximately 100 times that of municipal 
wastewater; (2) the was deficient in nitro- 
oe ee keen aan cee 
or satisfactory biolo; lecomposition; 
De eencuded eolideeet the ella bc PO); and 
4) the solids of the stillage is exception- 
ally high (SS= 10,500 mg/1). The second phase of 
the investigation studied the reduction of suspend- 
ed solids by ventrifugation. A centrifugation speed 
of 1000 rpm for five — = Loo iy 
optimize suspended solids remov: remov 
In the third phase of the investigation laboratory 
scale — oe pl => ye shad 
pretreating the fermentation e. Prior to being 
used as the filter feed, the stillage was centrifu; nM 
to remove suspended solids, neutralized to pH 7: 
and was supplemented with nitrogen to ~ 
BOD:N:P ratio of 100:5:1. The filters were operat- 
(2 from 32 to 214 Ibs 
COD/1000 ft super 3/day which produced operat- 
ing efficiencies of 49-94% COD removal. Methane 
Cc roduction ae between 4.4 to 10.5 ft super 
CH sub 4/lb COD destroyed. Overall, the anaer- 
obic filter was demonstrated to be an effective 
means os fermentation stillage. 
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THE USE OF FIELD CROP RESIDUES FOR 
SAND FILTER MODIFICATION OF SMALL 
COMMUNITY WASTEWATER STABILIZA- 
TION PONDS TO MEET SECONDARY TREAT- 
MENT REQUIREMENTS AND RECOVERY OF 
PLANT NUTRIENT RESOURCES, 
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Descriptors: *Oxidation lagoons, *Sewage lagoons, 
Sewage effluents, *Filters *Wastewater treatment, 
Water pollution control, Biochemical oxygen 

, Chemical oxygen demand, Nitrogen, 
Phosphorous, *Filtration, Field Crops(residue), 
Harvesting of algae, *Sand filters. 


Comparisons were made of laboratory scale inter- 
mittent sand filters for upgrading wastewater 
lagoon effluent. Three filters were used. Two were 
modified with a 45.7 cm (18 in) cover of corn 
stalks or sunflower stalks. The hydraulic loading 
rate 4700 m super 3. ha/d (0.5 mgad) applied in 
two equal doses daily. The effective sand size was 
¢ a mm. The lagoon effluent characteristics 
the study period averaged 102 mg/I SS, 42 
D sub 5, 169 mg/l COD, 11.4 mg/l TKN, 
at 2.7 mg/l total P. The filters were operated 57 
days before the corn stalk covered filter clogged. 
All filter effluents averaged less than 30 mg/1 
sub 5 (13.5 - 18 mg/l). Only the corn stalk covered 
filter averaged less than 30 mg/1 SS (23 mg/1). The 
ey cee filter effluent had the greatest SS (44 
average). Effluent COD values were similar 
6 to 76 mg/l). TKN values were 1.5 mg/l for 
unmodified filter and 3.6 mg/l for the one with 
corn stalks. The lowest — total P (1.0 mg/l) 
was produced by the corn stalk covered filter. No 
significant recovery of P or N was achieved on the 
= residue. Modification of intermittent sand fil- 
. _— increased pollutant reduction. 
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Missouri Water Resources Research Center, Co- 
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Available from the National Technical Information 
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Descriptors: *Biological treatment, *Oxygenation, 
*Wastewater treatment, Microbial activity, *Rotat- 
ing biological contactor, *Biodiscs, Films, Waste 
stabilization, Fixed films. 
Three laboratory-scale rotating biological contac- 
tors (RBC) were used to evaluate the effect of 
oxygen availability on the microbial buildup and 
the related waste stabilization activity in the RBC 
system. One of the RBC units was exposed to air 
while the other two were subjected to pure-oxygen 
inputs at 146 and 365 g 0 sub 2/m super 2/day, 
ps2 | The three units were operated in 
and three different organic laoding rates, 
82.5, 150 and 310 g COD/m super 2/day, were 
imposed in separate experimental runs. The results 
of this study have shown that not only the amount 
of microbial buildup is affected by the oxygen 
input, but the waste stabilization activity per unit 
biomass is also dictated by the oxygen availability. 
It has also been observed that about 70 to 80% of 
the total biomass in an RBC system exists as the 
fixed film while the 20 to 30% exists as 
the suspended biological flocs. With a fixed film 
thickness of 5 to 6 mm, an aerobic condition 
cannot be maintained throughout the attached- 
growth layer when the DO in the mixed liquor is 
below 3 or 4 mg/1. If the biomass inside an RBC 
system is kept thoroughly aerobic, the biomass can 
achieve a specific COD reduction rate of 0.96 g 
COD/day/g VS when the F/M ratio is equal to 
1.0. On the contrary, if the biomass is under either 
an anoxic or an anaerobic condition, its waste 
stabilization activity would be reduced by about 
one-third, or equivalent to having a specific COD 
reduction rate of 0.62 g COD/day/g VS. 
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DISPOSAL OF HOUSEHOLD WASTEWATER 
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Arkansas Univ., Fayetteville. Dept. of oo 
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*Filters, *Wastewater treatment, *Wastewater dis- 


Two experimental septic tank filter fields were 
constructed with built-in monitoring equipment in 
Nixa soils. These soils contain many chert frag- 
ments and a fragipan about 60 cm deep which 
restricts downward water movement and is the 
design-limiting feature. The standard filter field (76 
cm deep) was built into the fragipan and the modi- 
fied standard filter field (30 cm deep) was placed 
above it. During 30 months observation, the modi- 
fied standard performed better than the standard 
filter field. Maximum rise of effluent in the stand- 
ard and modified standard came within 11 and 19 
cm of the soil surface, respectively. Performance 
of these systems indicates filter fields should be 
designed to function during climatic stresses, i.e., 
when the soil has a maximum hydraulic load and 
surfacing may occur. Filter fields should be de- 
signed to withstand a stress iod of specified 
intensity. The filter fields in this study were ob- 
served under less than normal stress. Therefore, 
their long range performance is less clear. Our 
observations indicate that filter field performance 
is related more to rates of water movement than to 
stone content. Major influences on filter field per- 
formance are rates and directions of water move- 
ment, stress period intensity, designs and construc- 
tion techniques. 
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BIOLOGICAL TREATMENT OF CYANIDE IN 
HIGH-STRENGTH COKE-PLANT 
WASTEWATER, 

Alabama Univ. in Birmingham. Dept. of Biology. 
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Descriptors: *Coke-plant wastewater, 
*Wastewater treatment, *Cyanide, *Biological 
treatment, Bulking sludge, Filamentous growth, 
Ammonia liquor. 


Coke-plant wastewater contains a variety of com- 
pounds including phenol (300-4000 mg/1), ammo- 
nia (1300-2000 mg/l), cyanide (10-100 mg/1) and 
thiocyanate (10-100 mg/l). Wastewater tratment 
plants have microbial populatins adapted to treat 
wastewater processed in an ammonia still to reduce 
the concentration of toxic constituents, particular 
ammonia and cyanide. A microbial population a. 
ready adapted to treating coke-plant wastewater 
subjected to steam stripping was further acclimat- 
ed to treat a wastewater containing an average of 
350 mg/l TOC (250 mg/I phenol), 40 mg/I thio- 
cyanate, 175 mg/l ammonia and 200 mg/I cyanide 
fed to bench-scale reactors at a hydraulic retention 
time of 42 hours. The reactor was operated at a 
solids retention time of 50 days and a temperature 
of 35C. The mixed liquor suspended solids de- 
creased from 3000 mg/l to approximately 1000 
mg/I after 230 days operation. The nitrifying bac- 
teria did not become significantly more tolerant to 
cyanide in the complete-mix system since the cya- 
nide degraders provided protection from the inhib- 
iting effects of cyanide. Phenol and thiocyanate 
removal were unaffected by additions of cyanide. 
High organic loadings (TOC, 1000 mg/1) of coke- 
plant wastewater led to the development of fila- 
mentous growth and bulking sludge. Once estab- 
lished, such treatments as alkaline pH, exposure to 
hydrogen peroxide, and wasting of the biomass at a 
4% or greater rate did not reduce the filamentous 
population. Operating at elevated temperatures 
(42C) effectively reduces the filamentous growth 
and improves settleability while maintaining good 
effluent quality. The primary difficulty in treating 
high-strength coke-plant wastewater appears to be 
the general toxicity that occurs at higher organic 
loadings that decreases the microbial efficiency. 
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Baton Rouge. Dept. of 
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change, *Ligand exchange, *Wastewater treat- 
ment, Amines, Phenols, Resins, Wastewater treat- 
ment facilities. 


Ligand exchange is a water purification process in 
which a pollutant is removed by complexing with 
an ion held on an ion exchange resin. The objec- 
tive of this research was to explore the use of 
ligand exchange for removal of ammonia, amines, 
and phenols from dilute (150 mg/L aqueous solu- 
tion). Ammonia and amines were successfully re- 
moved by complexing with copper (ID) ion held on 
a cation exchange resin. Breakthrough curves and 
equilibrium curves were obtained experimentally 
for ammonia, ethylamine, diethylamine, ethanola- 
mine, and butyl amine on the copper (II) - Amber- 
lite IRC-50 resin system. The ammonia data were 
successfully correlated by a mathematical model of 
the ligand exchange process. An attempt was made 
to treat dilute solutions of phenol, resorcinol, and 

yrogallol by complexing with borate held on two 
finds of resins. Ligand exchange was unsuccessful 
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for this application. The phenols displaced th 
borate and were held ——— on ,~ —_ A 
preliminary economic ly was done for a ligand 
exchange plant to treat one million gallons per day 
of water containing 150 mg/L of ammonia. Based 
on use of exhaust steam as a heat source for 
regeneration a treatment cost of $0.285 per thou- 
ea wn was determined. Ligand exchange 

be competitive with such processes as acti- 
vated carbon adsorption and conventional ion ex- 
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dustrial wastewater, Sludge, *Activated sludge. 


Cyanide occurs in the wastewater of a variety of 
industries, particularly those involved in steel pro- 
duction, metal plating, coal gasification and in the 
manufacture of chemicals, plastics and pharmaceu- 
ticals. Because of its toxicity, cyanide is generally 
removed from wastewaters by chemical and physi- 
cal methods, including alkaline chlorination, com- 
plexation and aidification, prior to biological treat- 
ment. It is now apparent that in some cases 
wastewater containing cyanide can be treated 
using conventional biological processes. One major 
goal of this research was to determine whether a 
microbial population treating  coke-plant 
wastewater could be adapted to treat high levels of 
cyanide influent. A second major goal was to 
determine what measurable differences exist after 
adaptation between a population receiving high 
levels of influent cyanide and one receiving low 
levels. Methods of comparison included oxygen 
utilization and viable plate counts in the presence 
of cyanide, as well as measurements of nitrification 
and phenol removal in the presence of cyanide. 
The final goal of this research was to determine 
some of the characteristics of the organisms re- 
sponsible for cyanide degradation in the coke-plant 
wastewater treatment environment. 

W83-03710 


PHASE AND COMPRESSION BEHAVIOR IN 
SEDIMENTATION AND THICKENING OF 
LIQUID-SOLID SUSPENSIONS, 

Auburn Univ., AL. Dept. of Chemical Engineer- 


ing. 

T. D. Placek. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249664, 
Price codes: A02 in paper copy, AOI in microfiche. 
Completion report, July 13, 1983. 12 p, 1 Fig, 1 
oa 7 Ref. OWRT A-086-ALA(1), 14-34-0001- 


Descriptors: *Sludge thickening, *Wastewater 
treatment, *Model studies, Mathematical analysis, 
Flocculation, Settling basins. 


Theoretical work has recently been to allow batch 
settling data to be more successfully used to design 
continuous thickening process equipment particu- 
larly at medium to high solids concentrations. The 
model developed allows the mathematical descrip- 
tion of clarifiers and thickeners operating in the 
compression zone regime. This work was conduct- 
ed to obtain the required data to both validate the 
new model as well as to compare its reliability to 
other currently used models such as Oltmann, Tal- 
mage and Fitch, Wilhelm and Naide, and Coe and 
Clevenger. Additional experimental work was per- 
formed to investigate to what extent batch and 
continuous thickeners are affected by rheological 
variants such as shear history and surface effects as 
well as to consider the significance of phase behav- 


ior such as channelling. Laboratory work included 
the construction of a prototype continuous thick- 
ener having excellent performance characteristics 
as well as making refinements in the standard data 
collection and treatment methods. 

W83-03727 


COMPARATIVE EVALUATION OF MATH- 
EMATICAL MODELS USED FOR CALCULAT- 
ING BIOLOGICAL FILTERS, 

Akademiya Nauk SSSR, Moscow. Inst. Vodnykh 
Problem. 

V. A. Vavilin, and S. S. Kuz’min. 

Water Resources (English Translation), Vol 9, No 
2, p 193-199, a yeaa 1982. 1 Fig, 2 Tab, 18 
Ref. Translated from Vodnye Resursy, No 2, p 
109-115, March-April, 1982. 


Descriptors: *Mathematical models, *Wastewater 
treatment, *Biofilters, Filtration, Oxidation, Bacte- 
ria, Mass transfer, Substrates, Filters. 


The processes of oxidation of individual substrates 
or pollutants and of multicomponent pollutants 
such as wastewaters are examined. describ- 
—— process of biochemical oxidation of mono- 
substrates a sufficiently adequate model of the bio- 
filter is the Monod-type model, the limiting cases 
of which are described by equations of zeroth and 
first order reactions. The constant of the Monod 
model as well as the rate constant of the zeroth and 
first order reaction can be estimated from the 
diffusion model of oxidation of a monosubstrate by 
a biofilm. For multicomponent pollutants such as 
wastewaters the most adequate to the prototype 
are not classical models of the Monod type but 
rather models of higher orders of the reaction. 
(Baker-FRC) 

W83-03735 


HARVESTING OF ALGAE GROWN ON RAW 
SEWAGE, 

National Inst. for Water Research, Pretoria (South 
Africa). 

J. M. P. Viviers, and J. H. Briers. 

Water SA, Vol 8, No 4, p 178-186, 1982. 6 Fig, 8 
Tab, 13 Ref. 


Descriptors: *Algae harvesting, *Dewatering, 
*Aqua culture, Algal growth, Sewage, Sludge 
dewatering, *Wastewater treatment, Nutrients, 
*Flotation. 


Results pertaining to the definition and optimiz- 
ation of some of the engineering parameters which 
are important for the practical implementation of 
the harvesting of algae grown on raw sewage are 
reviewed. Harvesting comprises three separate but 
interdependent processes: separation, dewatering 
and drying. Three flotation techniques, dissolved 
air flotation (DAF), dissolved oxygen flotation 
(DOF) and induced air flotation (IAF), were com- 
pared for separation. An algal production pond of 
260 square meters was operated with raw sewage. 
DAF in conjunction with aluminum sulfate as floc- 
culant yielded a slurry containing 2 to 3% dry 
solids; with a cationic polyelectrolyte (Praestol 
444K) a slurry containing up to 8% dry solids was 
obtained. The latter slurry showed superior dewa- 
tering characteristics in comparison with the alum 
derived slurry. Retention of the float layer in the 
cell for more than one hour before scraping results 
in a biomass concentration of up to 8% solids, 
which represents an improvement of about 60% 
over continuous scraping. The polyelectrolyte 
sludge is amenable to further dewatering on a 
screen, resulting in a solids concentration of up to 
12%. Drum drying of the algal sludge resulted in a 
final — containing up to 56% protein, putting 
it in line with soya bean and fish meal in terms of 
quality. An estimated initial capital outlay saving 
of 25% is possible on utilizing the DOF technique, 
with a possible 11 to 12% savings on running costs, 
as compared with DAF, which requires air/water 
saturation. (Baker-FRC) 

W83-03737 


THE MODULAR APPROACH TO SEWAGE 
TREA 


TMENT. 
Water Services, Vol 86, No 1041, p 544-545, 547, 
1982. 


Descriptors: *Wastewater treatment, *Sludge blan- 
ket, Sludge, Suspended solids, Modular approach. 


A modular system is now being marketed which is 
able to monitor most of the common 

found in water and sewage treatment. An original 
one-shot multi-vibrator sensing the cutting off of 
transmitted light by a rising sludge blanket is used 
to trip a sequence of lights and relay contacts to 
give visual and audible warning of a rising blanket. 
The system was experiencing some difficulty. 
After a period of trials and development a two- 
light source system, each with an independent 
receiver gathering some scattered and some direct 
light, was fed into an AND gate IC, thus requiring 
all light sources to be occluded before the warning 
trips were activated. The sensor is mounted on the 
end of heavy duty screened cable which has level 
indications marked every half meter, and this is 
itself suspended on a boom in the tank, usually on 
the revolving gantry. A separate relay contact is 
supplied in the weatherproof housing, with the 
main amplifier and power supply unit, so that a 
telemetry link may be used to feed the information 
back to a central receiving laboratory. A further 
design using a remote IR transmitter/receiver 
system is now under consideration. (Baker-FRC) 
W83-03741 


TOTAL WATER MANAGEMENT:--THE 
DENVER STORY, 

CH2M/Hill, Denver, CO. Water Engineering 
Dept. 

K. J. Miller. 

Public Works, Vol 114, No 2, p 38-39, February, 
1983. 1 Fig. 


Descriptors: *Water reuse, *Irrigation water, *Re- 
claimed water, Denver, *Colorado, Water treat- 
ment, Water distribution, Wastewater treatment, 
Water reuse. 


Several communities in Colorado use treated 
wastewater effluent for irrigation of golf courses 
and landscape plantings. Denver is installing a 
plant to produce potable water from wastewater as 
part of its water distribution system expansion, 
which also includes a 300 ft high diversion dam 
and a 3.4 mile diversion tunnel. The pilot plant 
reuse facility consists of primary and secondary 
treatment, chemical coagulation and settling, 
carbon dioxide neutralization, filtration, ammonia 
extraction, organic chemical removal by activated 
carbon adsorption in two steps, ozonation, demin- 
eralization, aeration, and disinfection with chlorine 
dioxide. For the next 5-7 years water — will 
be monitored for 200 potentially harmful viruses, 
bacteria, and chemicals. (Cassar-FRC) 

W83-03746 


BUILDING SEWER RENOVATION--A KEY TO 
SUCCESSFUL I/I CONTROL, 

C. H. Steketee, and R. Beck. 

Public Works, Vol 114, No 1, p 46-50, January, 
1983. 2 Fig. 


Descriptors: *Sewer systems, *Rehabilitation, 
*Sewer infiltration, Leakage, Grouting, Inspection, 
Infiltration, Lateral sewers. 


Repair of building laterals was an important factor 
in reducing infiltration/inflow (I/I) in several 
sewer systems. Castle Rock, Washington, popula- 
tion 2000, reduced I/I by 60% by replacing the 
many deteriorated laterals and grouting all the 
major I/I contributing areas in the main sewers. In 
a 67-home pilot program at Salem, Oregon, 28 of 
31 building sewers failed an air test. All but 3 were 
repaired without excavation. Problems in handling 
building sewer inspection and repair are divided 
ownership and construction responsibilities, diffi- 
cult access, inadequacy of leak detection methods 
(smoke tests or TV inspection), and poor construc- 
tion of main connections. Some methods used for 
repairing leaky building laterals include plug and 
grout, sock sleeve packers, sliplining with polyeth- 
ylene pipe, and a snake. (Cassar-FRC) 

W83-03747 





COLUMN DESIGN FOR RECOVERY OF NH3 
AND CO2 FROM WASTEWATER IN A UREA 
PLANT, 

Clarkson Coll. of Technology, Potsdam, NY. 
Dept. of Chemical Engineering. 

R. H. Weiland, and J. Litster. 

Separation Science and Technology, Vol 16, No 
10, p 1339-1354, 1981. 2 Fig, 2 Tab, 19 Ref. 


Descriptors: *Chemical recovery, *Wastewater 
treatment, *industrial wastewater, *Ammonia, 
*Carbon dioxide, *Urea, Chemical reactions, 
Chemical industry, Design criteria, Model studies, 
Separation techniques, Mass transfer, Energy, Am- 
monium compounds, Heating. 


A sequential section-to-section calculation proce- 
dure is proposed for the stripping of carbon diox- 
ide and ammonia from a chemically reactive dilute 
aqueous solution in a packed column, where the 
gases are present mostly as ammonium carbamate 
which decomposes under heating. The need to 
recover these gases from a wastewater stream from 
a urea plant containing up to 3% of each gas 
motivated the study. Analysis of the stripping 
process is based on a film model. Several pilot- 
scale experiments were conducted to validate the 
model. The model was programmed to predict 
column height required to produce a specified lean 
bottoms composition from a given feed concentra- 
tion and rate when column operating pressure and 
overhead vapor rate are stipulated. For each sec- 
tion, mass and energy balances were determined, 
and calculations proceeded sequentially from sec- 
tion to section. Iterative calculation was used 
within sections to establish mass transfer rates. 
Comparison of predicted and experimental column 
height required to perform six separations showed 
that the experimental packed height was 1.64 m, 
while the predicted height was 1.52 m with a 
standard deviation of plus or minus 0.23 m (15%). 
Section-to-section models are preferrable to block 
tridiagonal matrix formulations where flows and 
compositions can be completely specified for the 
feed and closely estimated for overhead vapor. Use 
of a fundamental or mechanistic model makes opti- 
mization of column design possible. (Gish-FRC) 
W83-03748 


SUB-SURFACE AERATOR/MIXING UNITS. 
Water Services, Vol 86, No 1041, p 549, 553, 1982. 
1 Fig. 


Descriptors: *Activated sludge processes, 
*Wastewater treatment, Wastewater treatment 
facilities, *Aeration, Oxidation, Oxygen, Helixor, 
Reservoirs, Destratification. 


Sub-surface aerator/mixing units are extremely 
versatile. Representative units of this type, Helix- 
ors, were first used as submerged aerators/mixers 
in wastewater treatment lagoons as well as in lakes 
and reservoirs to overcome thermal stratification 
and the related problem of depleted oxygen levels. 
Such systems are now incorporated in convention- 
al and extended aeration activated sludge plants, 
balance tank and pH control facilities, anaerobic 
and aerobic digester sludge mixing, reservoir des- 
tratification, oxidation of sulfides and phenols. 
Three basic engineering principles of oxygen trans- 
fer are employed: large interfacial contact, pro- 
vided by small air bubbles; prolonged interfacial 
contact, provided by the helix component causing 
the mixture of air and water to travel more than 
twice the distance of the height; and turbulent flow 
provided by spiral velocities in excess of 1.25 m/ 
sec. The Helixor’s ability to life vast quantities of 
liquor ensures maximum mixing of the polluting 
material and microorganisms. (Baker-FRC 
W83-03763 


INDUSTRIAL WASTEWATER PRETREAT- 
MENT STANDARDS--A LOCAL APPROACH, 
Burns and McDonnell, Kansas City, MO. 

For primary bibliographic entry see Field 6F. 
'W83-03765 


WATER QUALITY IN THE FIRTH OF FORTH, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Napier Coll., Edinburgh (Scotland). Dept. of Bio- 
logical Sciences. 

P. A. Read, K. J. Anderson, J. E. Matthews, P. G. 
Watson, and M. C. Halliday. 

Marine Pollution Bulletin, Vol 13, No 12, p 421- 
425, December, 1982. 4 Fig, 2 Tab, 30 Ref. 


Descriptors: *Water quality, *Wastewater treat- 
ment, Outfalls, Outfall sewers, Sediments, Metals, 
Mussels, Firth of Forth, Edinburgh, Primary 
wastewater treatment, *Scotland. 


In the Firth of Forth a long term monitoring 
program has been undertaken to assess the envi- 
ronmental impact of a new sewage treatment 
scheme for the City of Edinburgh. Water quality 
along the Edinburgh coastal zone was tested in 
terms of selected chemical parameters. The ecol- 
ogy of Edinburgh coastal zone was investigated by 
means of studies of plants and ani populations 
of the foreshore and to determine the reasons for 
any changes detected. The fecal contamination of 
sea water was also examined, and shellfish were 
studied using bacterial indicators. Techniques for 
isolating viruses from polluted sea water and shell- 
fish were used to study viral contamination along 
the coastal zone. Techniques were established to 
analyzed low concentrations of heavy metals in sea 
water, sediments and marine organisms, and these 
techniques were used to investigate heavy metal 
contamination along the coastal zone. A significant 
improvement has been noted in the water quality 
and environmental quality of the south shore of the 
outer Firth of Forth, most notably along the Edin- 
burgh coastal zone since the opening of the pri- 
mary sewage treatment works, complete with long 
sea outfall in 1978. A marked drop was noted in 
fecal pollution of sea water along the coastal zone. 
Levels of trace metals in sediments, sea water and 
mussels in the area has been found to be generally 
of the same order as in other estuaries of the 
United Kingdom. (Baker-FRC) 

W83-03784 


REMOVAL OF PHOSPHATES, 

T. Stones. 

Effluent and Water Treatment Journal, Vol 22, No 
12, p 466-467, December, 1982. 6 Tab, 7 Ref. 


Descriptors: *Phosphorous removal, *Wastewater 
treatment, *Phosphates, Sedimentation, Activated 
sludge process, Filtration. 


Phosphate removal from sewage was investigated. 
A 12-hour detention period in a sedimentation tank 
reduced influent phosphate of 5.73 mgm per liter 
by 23%. This Was not a result of biological activi- 
ty. Sterilized and unsterilized sewage removed 
31.8% and 31.9%, respectively, upon 18 hours 
settlement. Of the chemical coagulants tested at 
400 mgm per liter, lime removed 88%; aluminum 
sulfate, 93.6%; and sulfuric acid, 26.7% of phos- 
phate. Bilogical filtration removed 31.7% of phos- 
phate; activated sludge treatment, 64-71%. (Cassar- 


FRC) 
W83-03791 


PILOT PLANT EXPERIMENTS ON THE PHY- 


UENTS, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 
I. Tookos. 
Effluent and Water Treatment Journal, Vol 22, No 


11, p 421-423, 425, 427, November, 1982. 2 Fig, 4 
Tab, 7 Ref. 


Descriptors: *Flotation, *Chemical precipitation, 
*Meat processing industry, *Wastewater treat- 
ment, Poultry, Sedimentation, Coagulation, Floc- 
culation, Proteins, Lime, Physicohemical treat- 
ment. 


Treatment of meat and poultry processing effluents 
was studied on the pilot plant scale. A dissolved air 
flotation process proved more efficient than a sedi- 
mentation process. For apne ar the protein, 
there were three suitable methods: flocculation 
around the isoelectric point of the proteins, coagu- 
lation with conventional chemicals such as alumi- 
num hydroxide or ferric compounds, and lime pre- 


cipitation at pH higher than 10 with addition of 
chemical its. Choice of a treatment system 
depends on size of the individual plant and on 
the intended use for the sludge (as animal feed or 
discarded). In general, flotation is recommended 
for larger plants and sedimentation for smaller 
plants. (Cassar-FRC). 

W83-03792 


COMPACT NITROGEN REMOVAL OPTIONS 
FOR LAKE COMO, 

L. K. Wang. 

Effluent and Water Treatment Journal, Vol 22, No 
11, p 435, 437, November, 1982. 18 Ref. 


Descriptors: *Nitrogen removal, *Denitrification, 
*Wastewater treatment, Ion exchange, Biological 
wastewater treatment, Reverse osmosis, Electro- 
dialysis, Membrane processes, Rotating biological 
contactor, Lake Como, *Italy, Nitrification, Ni- 
trates, Ammonia, Chlorination. 


The compact wastewater treatment facilities for a 
resort (design population 8000) at Lake Como, 
Italy, are housed in an old stone boathouse. This 
paper reviews technically and economically feasi- 
ble nitrogen removal methods for secondary dis- 
solved air flotation effluent which require little 
additional space. These include biological nitrifica- 
tion by rotating biological contactor or denitrifica- 
tion filters, ion exchange, reverse osmosis, electro- 
dialysis, breakpoint chlorination, and ammonia 
stripping. Processes less suitable for this compact 
facility are conventional coagulation, lime soften- 
ing, and ferrous iron with a copper catalyst. 
(Cassar-FRC) 

W83-03793 


REMOVAL OF NITRILOTRIACETIC ACID 
DURING PRIMARY SEDIMENTATION AND 
ITS EFFECT ON METAL REMOVAL, 

perial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 
A. C. Rossin, J. N. Lester, and R. Perry. 
Environmental Pollution, Series B, Vol 4, No 4, p 
315-330, 1982. 4 Fig, 4 Tab, 29 Ref. 


Descriptors: *Nitrilotriacetic acid, *Detergents, 
*Metals, *Wastewater treatment, Water pollution 
effects, Fate of pollutants, Primary wastewater 
treatment, Sedimentation, Heavy metals, Suspend- 
ed solids, Lead, Nickel, Zinc, Cadmium, Chromi- 
um, Copper. 


The removal of nitrilotriacetic acid (NTA), a de- 
tergent builder, during primary sedimentation was 
studied in 2 pilot plants operated in parallel, one 
acting as a control. Hydraulic loadings were varied 
over the range representative of normal sewage 
treatment works operation. NTA was added at 15 
or 30 mg per liter and was varied around these 
concentrations to simulate diurnal fluctuation. 
NTA removal was 16-40%, primarily by adsorp- 
tion onto settleable solids. NTA removal was not 
correlated with suspended solids removal. No cor- 
relation between suspended solids removal and 
NTA removal was seen. The presence of NTA 
significantly reduced removals of Pb, Ni, and Zn, 
but had little effect on removals of Cd, Cr, and Cu. 
(Cassar-FRC) 

W83-03813 


ALTERNATIVE WASTEWATER MANAGE- 
MENT STRATEGIES FOR RURAL AND 
URBAN-FRINGE COMMUNITIES, 

Nova Scotia Dept. of Municipal Affairs, Halifax. 
Community Planning Div. 

P. C. Campbell. 

Canadian Journal of Civil Engineering, Vol 9, No 
4, p 586-594, December, 1982. 16 Ref. 


Descriptors: *Septic tanks, *Wastewater manage- 
ment, Management, *Wastewater treatment, Mu- 
nicipal wastewater, *Nova Scotia. 


Rapid expansion of conventional municipal water 
and sewer systems into the rural areas of Nova 
Scotia during the 1960’s has left many communities 
with systems which are expensive to operate and 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


maintain. In addition, many private and small com- 
munity septic tank systems are malfunctioning. As 
a result, less costly alternative approaches for 
wastewater management are being considered. 
These include septic treatment and ground disposal 
or soil absorption. A 1978 report demonstrated that 
the alternative systems are feasible with proper site 
evaluation and professional management. A dem- 
onstration project at Port Maitland illustrated a 
system using 4 centralized cluster systems with 
community septic tanks and di in contour 
trenches. Thus far, savings in capital and operating 
costs have been 45-50% over a conventional 
system. The municipality is preparing to take over 
ement of the system. (Cassar-FRC) 
W83-03823 


ACTIVATED CARBON FOR TREATMENT OF 
CADMIUM WASTEWATER, 

Delaware Univ., Newark. 

C. P. Huang, and P. K. Wirth. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE6, p 1280-1299, Decem- 
ber, 1982. 16 Fig, 4 Tab, 27 Ref. 


Descriptors: *Wastewater treatment, *Adsorption, 
*Cadmium, *Activated carbon, *Industrial wastes, 
*Electroplating, Heavy metals, Adsorbents, 
Carbon, Regeneration, Hydrogen ion concentra- 
tion, Economic aspects. 


The removal of cadmium (Cd) by activated carbon 
from the wastewater effluents of industries using 
the Cd-electroplating process has received much 
attention in the 1970’s. The adsorption characteris- 
tics of Cd(II) from Cd(II)-BF4 plating solution on 
granular or powdered activated carbons were ex- 
i in both batch mode and continuous flow 
experiments. The powdered activated carbon was 
bound to spheres using a suspension-polymeriza- 
tion procedure. Results showed that at all pH 
values, powdered activated carbons such as 
Nuchar SA and Nuchar SN exhibited greater 
Cd(iI) removal capacity than the granular ones 
such as Darco HD3000 and Filtrasorb 400. The 
adsorption capacity of the aggregated carbons was 
85-90% of the unbound ones. At pH 7, the rate of 
Cd(II) removal was found to be proportional to 
the Cd concentration, the carbon dose, and the 
available surface sites. Used activated carbons 
could be regenerated with strong acids such as 
HC1, HC104, and H2S04. Two treatment schemes, 
a completely mixed flow reactor activated carbon 
adsorption treatment system (with carbon regen- 
eration) and a column reactor activated carbon 
adsorption system (with carbon regeneration) are 
proposed, along with economic analyses for com- 
parison with other common treatment processes. 
(Geiger-FRC) 
W83-03825 


EFFECT OF POLYELECTROLYTES ON BIO- 
FILM GROWTH, 

Escuela Politecnica Nacional, Quito (Ecuador). 

E. J. La Motta, R. F. Hickey, and J. F. Buydos. 
Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE6, p 1326-1341, Decem- 
ber, 1982. 7 Fig, 48 Ref. 


Descriptors: *Polymers, *Polyelectrolytes, *Bio- 
logical wastewater treatment, *Biological mem- 
branes, *Literature review, *Wastewater treat- 
ment, Nitrification, Cations, Anaerobic conditions, 
Sewage bacteria, Reviews. 


During nitrification and anaerobic carbon removal 
in wastewater treatment processes, biofilm attach- 
ment and growth may take several weeks or even 
months. The literature describing bacterial attach- 
ment and growth is reviewed. The effect of surface 
conditioners made from synthetic and naturally 
produced polymers on the rate of biofilm attach- 
ment and growth was investigated in batch experi- 
ments using the continuous flow rotating disk reac- 
tor with primary sewage as substrate. The rate of 
biofilm attachment and growth was accelerated by 
use of a cationic polymer precoat (American Cyan- 
amid 2535, Percol 722 or Calgon WT 2640) on the 
surface of the media before the final biofilm is 


induced to grow. Precoating with naturally pro- 
duced biopolymers enhanced biofilm growth of 
nitrifiers and substrate conversion even more effec- 
tively than precoating with synthetic cationic poly- 
mers. However, in scale engineering applica- 
tions, the extraction of biopolymers would be too 
impractical and expensive to warrant their use as a 
recoat. (Geiger-FRC) 
83-03826 


ANAEROBIC DIGESTION OF WASTE ACTI- 
VATED SLUDG 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

J. M. Gossett, and R. L. Belser. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE6, p 1101-1120, Decem- 
ber, 1982. 10 Fig, 2 Tab, 22 Ref. 


Descriptors: *Mathematical models, Model studies, 
*Activated sludge process, *Anaerobic digestion, 
*Sludge digestion, Activated sludge, Biological 
treatment, *Wastewater treatment, Mathematical 
studies, Kinetics, Biodegradation. 


The effect of solids retention time in the activated 
sludge process on the performance of anaerobic 
digesters fed the resulting waste sludges was evalu- 
ated in model studies. Activated sludge systems 
were operated over various solids retention times 
and the waste sludges were used as feed sources 
for batch and semicontinuous anaerobic digestion 
studies. Previously described models for aerobic 
biodegradability of activated sludges gave accurate 

redictions of ultimate anaerobic digestibility. 

lowever, traditional kinetic models of digestion 
overestimated actual performance with this sub- 
strate. An activated sludge anaerobic digestion 
model was formulated which incorporates a first- 
order rate mechanism for preliminary conversion 
of viable activated sludge biomass into available 
anaerobic substrate. A decrease in solids retention 
time causes an increase in sludge for digestion. 
However, these solids are more digestable, so that 
both the quantity of digested solids for ultimate 
disposal and the cost of digestion are virtualiy 
— of the solids retention time. (Geiger- 
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CLARIFICATION 
STRATEGIES, 
Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

T. M. Keinath, and V. D. Laquidara. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE6, p 1121-1127, Decem- 
ber, 1982. 8 Fig, 2 Tab, 1 Ref. 


FAILURE CONTROL 


Descriptors: Process control, *Clarification, *Sus- 
pended solids, *Activated sludge process, *Mixed 
liquor solids, *Wastewater treatment, Activated 
sludge, Steady flow, Sludge thickening, Sludge, 
Solids, Aeration. 


Two solids inventory control strategies for the 
prevention of clarification failure in the activated 
sludge process are proposed. The mechanisms of 
clarification failure are explained in terms of a 
clarification failure analysis diagram. Recycle rate 
control is shown to be effective for only a certain 
class of operational situations, usually where 
steady-state conditions prevail. It is not applicable 
to situations where an activated sludge system is 
per agemee. severe hydraulic surges. Effective 
solids inventory control for all situations where 
clarifiers are overloaded with respect to both 
thickening and clarification can be achieved only 
through the step feed control strategy in which the 
location of the feed to the aeration basin is shifted 
downstream in a multiphase basin. (Geiger-FRC) 
W83-03828 


INNOVATIVE APPROACHES TO SEWAGE 
COLLECTION, TREATMENT, AND DISPOS: 
AL: PRACTICES IN NORTHERN CANADA, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 


neering. 
D. W. Smith, and V. Christensen. 


40 


Canadian Journal of Civil Engineering, Vol 9, No 
4, P 653-662, December, 1982. 10 Fig, 11 Tab, 19 
Ref. 


Descriptors: *Cold regions, *Wastewater disposal, 
*Sewer systems, *Wastewater treatment, 
Wastewater management, Wastewater lagoons, 
Wastewater collection, *Canada, Pipes, Truck col- 
lection, Land disposal, Lagoons, Water conserva- 
tion, Waste disposal, Lakes, Disinfection, Ozona- 
tion. 


Wastewater management in northern Canada 
(Yukon and Northwest Territories) has undergone 
significant changes in the past 10 years. Among the 
innovations are use of butt-welded polyethylene 
pipe for sewer lines, individually insulated water 
and sewer lines between the mains and the house- 
hold connection, and trucked collection of wastes. 
For undiluted wastes a system to macerate the 
collected plastic bags is under development. How- 
ever, the method for capturing plastic fragments 
before effluent discharge has not yet been success- 
ful. Few innovations have been made in treating 
moderately diluted wastewater such as holding 
tank contents. Ponds and pits are most frequently 
used. Lagoons, frequently used to treat conven- 
tionally diluted wastewater, have been modified in 
three ways: lagoon with discharge to a swamp, 
lagoon with discharge to the land surface, and a 
chain of lakes. Dilute wastewater is usually treated 
by screening followed by discharge into lagoons. 
Some research is being done on rotating biological 
contactors and ozone treatment for this dilute ef- 
fluent. For greywater disposal, a sand filter fol- 
lowed by disinfection has been suggested but is not 
yet widely used. A program to publicize methods 
for conserving potable water is expected to reduce 
consumption by 40-60%. (Cassar-FRC) 

W83-03840 


5E. Ultimate Disposal Of Wastes 


INVESTIGATION OF THE SOLIDIFICATION 
OF WASTEWATER CONCENTRATES WITH 
INORGANIC BINDING AGENTS (UNTERSU- 
CHUNGEN UBER DIE VERFESTIGUNG VON 
ABWASSERKONZENTRATEN MIT ANOR- 
GANISCHEN BINDEMITTELN), 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wasserguete- und Abfallwirts- 
chaft. 

R. Wagner. 

Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 14, No 4, p 119-131, August, 1981. 6 Fig, 13 
Tab, 29 Ref. 


Descriptors: ‘*Sludge disposal, *Cements, 
*Gypsum, *Leaching, *Solid wastes, Sludge thick- 
ening, Water pollution control, Wastewater dispos- 
al, Waste disposal, Federal Republic of Germany. 


Certain mixtures of high-alumina cement and 
gypsum, supplemented as necessary with lime hy- 
drate and added in amounts of 0.6 to 2.75 kg/liter, 
are capable of transforming liquid or sludge-type 
wastes into solid matter. The results of elution tests 
showed that some wastewater pollutants (different 
metal ions, organic substances) are contained in the 
solidified material in a readily leachable form, and 
others in a more strongly bound form. The solidifi- 
cation process results in a decrease in the mobility 
of the pollutants above and beyond a mere adsorp- 
tion effect, depending on the setting and aging 
time. (Author’s abstract) 
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LAND APPLICATION OF SEWAGE SLUDGE 
LANDFILL LEACHATE, 

Rhode Island Univ., Kingston. Dept. of Plant and 
Soil Science. 

W. R. Wright, and H. J. Brown. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227389, 
Price codes: A02 in paper copy, A01 in microfiche. 
Water Resources Center Completion Report, 
Univ. of Rhode Island, Kingston, December 1982. 
LA Ree Rael 6 Ref. OWRT A-078-RI(1), 14-34- 





Descriptors: *Heavy metals, Nitrogen, Ground- 
water pollution, *Leachates, *Sludge, Landfills, 
*Wastewater dis; , Septic sludge, Water pollu- 
tion sources, Soil chemistry. 


This investigation evaluated the feasibility of the 
‘living filter’ concept as an alternative method of 
heavy metal leachate disposal to prevent contami- 
nation of groundwaters. Leachate collected from a 
simulated sewage sludge landfill was applied at 
rates of 0, 200, 400, and 600, Kg N/ha/yr to plots 
of rye grass (L. perenne) to evaluate the attenu- 
ation of contaminants. The concentrations of 
metals Cd, Cu, Fe, Ni, Pb, and Zn, as well as 
nitrogen content, were analyzed over a 5 month 
period in soil, soil-water lysimeter extracts, and 
grass samples before, during and after application 
of landfill leachate. Exchangeable nitrogen (NH4 
+ NO3 + NO2) concentrations in soil were sig- 
nificantly higher at the 600. Kg, KgN/ha/yr rate 
while significantly greater concentrations were re- 
tained within the surface 30 cms. Soil-water ex- 
tracts were significantly higher at the 400 and 600 
Kg N/ha/yr rate and also highest in the surface 
layers. The concentrations of metals in the soil and 
soil-water extracts remained generally unchanged 
statistically. Yields of rye grass did not differ sig- 
nificantly within the three rates of N application, 
but exchangeable nitrogen was highest at the 600 
KgN/ha/yr rate. In general, heavy metal accumu- 
lation in the soil was not a problem but nitrogen 
contamination to ground-waters could be of legiti- 
mate concern when applying sewage sludge land- 
fill leachate to a grass crop. 

W83-03563 


VARIABLES AFFECTING METAL REMOVAL 
FROM SLUDGE, 

Ethyl Corp., Baton Rouge, LA. 

D. J. Wozniak, and J. Y. C. Huang. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1574-1580, December, 1982. 5 
Fig, 1 Tab, 21 Ref. 


Descriptors: *Wastewater treatment, *Metals, 
*Activated sludge process, Sludge, Sludge treat- 
ment, Acidity, Suspended solids. 


The pertinent variables affecting the efficiency of 
acidification for the removal of the heavy metals 
cadmium, chromium, copper, lead, nickel, and zinc 
from wastewater treatment sludge solids were 
sought. Metal removals were found to be depend- 
ent on the pH, the solids concentrations, the specif- 
ic type of metal, and the length of acidification 
time. Solubilization rates and ultimate removal effi- 
ciencies for all metals investigated increased with 
time and with decreasing pH and solids concentra- 
tions. For many cases, limitations in the extent of 
metal solubilization exist, depending on pH and 
solids concentrations. The orders of metal removal 
vary, depending on the pH. Of interest in the 
chromium and nickel removals were the large 
amounts of the metals removed immediately after 
acid addition. For both of these metals, the initial 
solubilization represented over half of the total 
metal able to be solubilized under the specific 
conditions, which might indicate that a significant 
portion of these metals existed as inorganic precipi- 
tates or as weakly chelated forms within or on the 
sludge solids. Acid usage in the metal solubilization 
process was dependent on the concentration of 
sludge solids, the desired pH value, and the len 

of time needed to maintain the pH. For most of th 
metals investigated a solids concentration of 1% 
may be optimal for metal removal and acid sav- 
ings. (Baker-FRC) 
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ASSESSMENT OF HEAVY METALS AND 
PCBS AT SLUDGE APPLICATION SITES, 
Canada Centre for Inland Waters, Burlington (On- 


tario). 

M. D. Webber, H. D. Monteith, and D. G. M. 
Corneau. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 187-195, February, 1983. 2 Fig, 8 
Tab, 15 Ref. x 
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plication, Fate of pollutants, Land disposal, *Poly- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


chlorinated biphenyls, *Heavy metals, *Ontario, 
Agriculture. 


Heavy metals and polychlorinated biphenyls 
(PCB’s) were assessed in soils and plant matter 
from 10 Ontario wastewater sludge fand applica- 
tion sites. The sites were chosen to represent a 
variety of soil types, sludge applications from 1 to 
21 years and 9 to 90 tons per ha total, and a variety 
of loadings of the different contaminants. In gener- 
al, sludge treatment increased the total metal and 
PCB contents of soils. Largest increases in pollut- 
ant levels were found in soils with the greatest 
estimated sludge loadings. Mean pollutant levels in 
sludge treated soils (micrograms per g, air dry 
weight) were: Cd, 1.06; Zn, 190; Cu, 41.1; Ni, 27.2; 
Pb, 37.8; and PCB’s, 0.142. Metals extractable by 
diethylenetriamine pentaacetic acid in the receiv- 
ing soils were also higher in control soils and were 
well correlated with total metals. Except for Zn 
there were few significant effects of sludge treat- 
ment on crop composition (corn and oats). There 
was no apparent PCB uptake from contaminated 
soils. Most plant materials had metals and PCB 
levels within normal ranges, except for corn from 
the Stratford site, which contained excessive Mo 
levels. It is believed that application of sludge 
according to Ontario Sludge Utilization Guidelines 
is unlikely to cause deleterious uptake of heavy 
metals by field crops. (Cassar-FRC 
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FINE-COAL-AIDED CENTRIFUGAL DEWA- 
TERING OF WASTE ACTIVATED SLUDGE, 
Enviro Enterprises, Inc., Salt Lake City, UT. 

O. E. Albertson, and M. Kopper. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 145-156, February, 1983. 8 Fig, 11 
Tab, 13 Ref. 


Descriptors: *Sludge solids, *Coal, *Dewatering, 
Sludge conditioning, Flocculation, Polyelectro- 
lytes, Centrifugation, Sludge solids, Incineration, 
Filtration, Waste treatment, Wastewater disposal. 


Adding fine coal to waste activated sludge, floccu- 
lating with polyelectrolytes, and centrifuging in a 
new type slow speed, co-current scroll centrifuge 
significantly reduced the moisture content of the 
resulting sludge cake. During about 80 full-scale 
tests optimum operating conditions were devel- 
oped to yield a coal/sludge cake of 25-37% solids 
with addition of polymer and 0.1 to 0.3 kg coal per 
kg of sludge solids. Using polymers without coal 
addition achieved cake solids of 18-23% totol 
solids. Fuel savings for incineration ranged from 60 
to 90%. Retrofitting existing vacuum filter furnace 
installations with co-current centrifuges using fine 
coal plus polymers could increase furnace capaci- 
ties 30-100% and pay back retorfitting cost within 
about a year. (Cassar-FRC) 
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MAGNESIUM RECYCLING BY CARBONA- 
TION AND CENTRIFUGATION OF HIGH- 
LIME WASTEWATER SLUDGE, 
Tahal Consulting Engineers Ltd., 
(Israel). 

E. Idelovitch, and A. M. Wachs. 
Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 136-144, February, 1983. 10 Fig, 5 
Tab, 13 Ref. 
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Descriptors: *Magnesium compounds, *Dewater- 
ing, *Lime, Carbonates, Bicarbonates, Sludge con- 
ditioning, Oxidation ponds, Polyelectrolytes, 
Boron, Fate of pollutants, Heavy metals, Phospho- 
rus, Organic matter, *Recycling, Waste treatment, 
Waste disposal. 


High-lime treatment of secondary wastewater ef- 
fluent or raw wastewater produces a sludge high in 
Mg(OH)2 and difficult to dewater. This paper de- 
scribes a process to dissolve the Mg for recycling. 
This increases sludge cake dewatering capacity 
and solids content and reduces polyelectrolyte re- 
quirements. Effluents were obtained from 
wastewater oxidation ponds in the Dan Region, 
Israel. Carbon dioxide is bubbled through the 
sludge to reduce the pH to about 9 to form a 
mixture of magnesium carbonate and magnesium 


Nn 


bicarbonate with a dissolution efficiency of 35- 
40%. Dissolved magnesium is recovered from the 
sludge solids by centrifugation with polyelectro- 
lyte addition. The dissolved Mg is recycled direct- 
ly to the lime treatment process, which required 
about 35-45 mg liter total Mg. In this process 
neither Ca nor the undesirable materials (organics, 
phosphorus, or heavy metals) are dissolved to an 
appreciable extent. Although reduction of the pH 
to 8 improves efficiency to 50-60% and forms 
magnesium bicarbonate exclusively, it dissolves 
considerable boron, which is harmful to crops. 
(Cassar-FRC) 
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DEVELOPMENT OF A REGIONAL SLUDGE 
DEWATERING FACILITY USING 
FILTERS, 


PRESSURE 


‘J 
Black and Veatch, Denver, CO. 
G. F. Shimp, C. P. Houck, and B. Baumgartner. 
Journal of the Water Pollution Control Federation, 
ba 55, No 2, p 130-135, February, 1983. 1 Fig, 5 


Descriptors: *Sludge disposal, *Dewatering, *Re- 
gional development, Sludge conditioning, Sludge 
solids, Summit County, Colorado, Filters, Waste 
treatment, Waste disposal. 


A regional sludge handling and disposal facility for 
Summit County, Colorado, a ski area, started up in 
April 1981. Sludge is hauled by truck from 5 
municipal treatment plants to the sludge handling 
plant, based on pressure filtration. Processed 
sludge is currently landfilled, but will be available 
for land reclamation and game lands fertilization 
when these beneficial uses develop. The user 
charges are based on a base fee, a gallonage 
charge, and a solids loading charge. (Cassar-FRC) 
W83-03661 


WATER QUALITY IN THE FIRTH OF FORTH, 
Napier Coll., Edinburgh (Scotland). Dept. of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 5D. 
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FILTRABILITY AND COMPRESSIBILITY OF 
SLUDGES, PART 1, 

Nigeria Univ., Nsukka. 

J. O. Ademiluyi, U. G. N. Anazodo, and N. 
Egbuniwe. 

Effluent and Water Treatment Journal, Vol 22, No 
11, p 428-431, November, 1982. 5 Fig, 2 Tab, 9 
Ref. 


Descriptors: *Filtration, *Compressibility, *Dewa- 
tering, Sludge, Sludge treatment, Sludge handling, 
Sludge disposal, Wastewater treatment. 


An effort to experimentally determine the value of 
the exponent b in the basic equation used to de- 
scribe the sludge filtration process at constant pres- 
sure was not conclusive. Buchner funnels of differ- 
ent sizes were used to determine the relationship 
between filtrate volume (V) and area (A). The 
exponent b, the slope of log V vs. log A, was 
calculated to be 0.91 + or - 0.02. Substituting the 
higher and lower values in the equation produced 
disparate values of specific resistance (R). Until the 
problem of obtaining a more precise value for the 
actual area of filtration can be solved, it is suggest- 
ed that specific resistance of sludges can be calcu- 
lated from: (1) Carman’s equation, using the total 
area of the Buchner funnel as the total area, (2) the 
dimensional equation, using the filtration area 
measured as the effective area of the Buchner 
funnel, or (3) the partial dimensional equation, 
which produces the value of the exponent b. 
(Cassar-FRC) 
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LANDFILL MANAGEMENT AND LEACHATE 
ALITY, 
J. F. Rees. 

Effluent and Water Treatment Journal, Vol 22, No 
12, p 457, 459, 460, 462-463, December, 1982. 5 
Fig, 2 Tab, 10 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


Descriptors: *Landfills, *Leachates, *Waste 
dumps, Carboxylic acids, Domestic wastes, Solid 
wastes, Water quality control, Methane, Bacteria, 
Microbial degradation, Degradation, Chelation, 
Metals, Fate of pollutants. 


Conditions favoring good quality of leachate (mini- 
mum total carboxylic acids) from domestic refuse 
landfills are the presence of water, a high degree of 
microbial activity, high pH, low oxidation/reduc- 
tion potential, and rapid fermentation (generates 
sulfides and carbonates to precipitate heavy 
metals). Low refuse density (0.35 tons per cu m) 
produced aerobic decomposition similar to com- 
posting, with very little carboxylic acid leaching. 
Refuse at a density of 0.95 tons per cu m produced 
a leachate much higher in carboxylic acids than 
refuse placed at a density of 0.67 tons per cu m. 
Pulverized refuse produced higher carboxylic acid 
levels in leachates than crude refuse. Allowing 
liquids to rise through the landfill (by bumping or 
rising groundwater) as opposed to letting liquids 
percolate downwards improved conditions for 
methanogenesis. In establishing a new landfill, con- 
ditions for methane production may be enhanced 
by using low-density refuse (0.35 tons per cu m) 
for the base, mixing of wood and paper with 
domestic refuse, and adding water to the base of 
the landfill. (Cassar-FRC) 

W83-03812 


TOTAL ORGANIC HALOGEN (TOX) CONCEN- 
TRATIONS IN THE WEST FAYETTE 
WASTEWATER TREATMENT PLANT EFFLU- 
ENT AND THE WABASH RIVER, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

J. M. Bell, and R. D. Buesink. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-253310, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Technical Report No 160, August 1971. 143 p, 13 
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Descriptors: *Halogens, *Organic compounds, 
*Wastewater treatment, Chlorination, Wabash 
River, West Lafayette, *Indiana, Chlorinated or- 
ganic compounds, *Total organic halogens. 


The magnitude of the chlorinated organic com- 
pounds was determined in the Wabash River and 
in the effluent at the West Lafayette Wastewater 
Treatment Plant (WLWTP). All samples were 
te using an activated carbon adsorption proce- 
uure followed by pyrolysis with quantification via 
microcoulometric titration system. The mean up- 
stream Total Organic Halogen(TOX) concentra- 
tion was 10.7 mug/1. The mean downstream TOX 
concentration was 9.5 mug/1. The upstream TOX 
concentrations were not significantly different 
from season to season, nor were the upstream and 
downstream TOX concentrations. The unchlorin- 
ated WLWTP effluent mean TOX concentration 
was 30.0 mug/1 while the chlorinated effluent 
mean TOX was 66.7 mug/1. The portion of the 
chlorine demand associated with the TOX concen- 
tration was 1.41% in the WLWTP. A mass balance 
revealed that the increase in TOX, after complete 
mixing in the river would only be 2.33 mug/1, 
which would not be detectable. Field observations 
confirmed that the downstream TOX concentra- 
tions were not significantly different from the up- 
stream concentrations. The impact on the Wabash 
River of chlorinated organics in the WLWTP ef- 
fluent can be considered relatively minimal. 
W83-03819 


5F. Water Treatment and 
Quality Alteration 


GROWTH OF THE MUNICIPAL WATER 
SYSTEM IN CIUDAD JUAREZ, MEXICO, 
Texas Univ. at Austin. Dept. of Geological Sci- 
ences. 

W. J. Lioyd. 

Natural Rsources Journal, Vol 22 No 4, p 943-955, 
October, 1982. 4 Fig, 32 Ref. 


Descriptors: *Juarez, *Water distribution, *Water 
supply development, *Costs, Water conveyance, 
Groundwater mining, Wells, Water supply, Water 
metering, *Mexico, Water shortage, Urban areas, 
Rio Grande, Water requirements, Cindad Juarez. 


Current water resources and the water system of 
Ciudad Juarez (Mexico) are discussed, and implica- 
tions for the future are considered. All city water 
is pum from underground reserves of the 
Hueco Bolson aquifer, which underlines the city. 
Mexico’s share of the Rio Grande water is totally 
committed for agriculture. Domestic water con- 
sumption averages 299.5 liters/capita/day. Water 
is distributed to households either through private 
water taps in homes or private courtyards or 
through public taps along the streets. Some water 
is also delivered in barrels or trucks. 90% of the 
population now have direct access to water. The 
city’s population is expected to exceed 2,000,000 
by the year 2000, which means the level of water 
service must also expand. The city has a goal of a 
production level of 360 liters/capita/, day with a 
direct service service target of 85%. Thus, the 
number of wells will be increased to 104 by the 
mid-1990s, which will give a well capacity of 5500 
liters/sec. An increase in the use of water meters 
may be necessary to pay for the new wells an 
expanded distribution system. (Small-FRC) 
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BACTERIAL GROWTH ON ION EXCHANGE 
RESIN - INVESTIGATIONS WITH A STRONG 
CATIONIC EXCHANGER. PART 1: ATTACH- 
MENT AND DISTRIBUTION OF BACTERIA: 
OPERATIONAL POSSIBILITIES OF SU- 
PRESSING BACTERIAL GROWTH (BAKTER- 
IENWACHSTUM AUF IONENAUSTAUSCHER- 
HARZ-UNTERSUCHUNGEN AN EINEM 
STARK SAUREN KATIONEN-AUSTAUSCHER. 
TEIL 1: ANHAFTUNG UND VERTEILUNG 
DER BAKTERIEN; BETRIEBLICHE MOG- 
LICHKEITEN DER WACHSTUMS-UNTER- 
DRUCKUNG), 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wasserguete- und Abfallwirts- 
chaft. 

H-C. Flemming. 

Zeitschrift fuer Wasser und Abwasser Forschung, 
Vol 14, No 4, p 132-139, August, 1981. 8 Fig, 8 
Tab, 36 Ref. 


Descriptors: *Ion exchange, *Resins, *Bacteria, 
*Growth rates, *Water treatment, Growth, 
Sodium chloride, Disinfection, Closed systems, 
Backwash, Monitoring, Cations, Federal Republic 
of Germany. 


A review is presented of bacterial growth on ion 
exchange resins including the attachment and dis- 
tribution of bacteria and methods to supress bacte- 
rial growth. Bacteria are not necessarily attached 
securely to the surfaces of an ion exchange resin. 
They can, for example, be easily washed off the 
strongly acidic cation exchanger Llewatit S 100. 
On this exchanger, the bacteria are distributed 
inhomogeneously in the resin bed in the form of 
‘nests’. The number of nests in the upper region of 
the ion exchange column is normally higher than 
the number in the lower region. Continouous oper- 
ation or keeping the resin in the generation agent 
during off-periods are possible methods for sup- 
pressing bacteria growth. A 20% sodium chloride 
solution can suppress generation over a longer 
period of time. Insufficient methods which cannot 
replace disinfection of the resin include closed-loop 
operation, back-flushing, and regeneration. Ion ex- 
change resin units must be subjected to routine 
bacterial monitoring in all cases where there are 
as implications to their use. (Small-FRC) 
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ON THE METHODOLOGY OF DESIGN AND 
USE OF MONITORING AND CONTROL PRO- 
GRAMS FOR GROUNDWATER MANAGE- 
MENT FACILITIES (ZUR METHODIK DES 
AUFBAUS UND DER NUTZUNG VON KON- 
TROLL- UND STEUERUNGSPROGRAMMEN 
VON GRUNDWASSERFASSUNGSANLAGEN), 
Technische Univ., Dresden (German D.R.). Ber- 
eich ses nape og 

L. Luckner, and W. Nestler. 


Wasserwirtschaft-Wassertechnik, Vol 32, No 7, p 
219-223, July, 1982. 7 Fig, 1 Tab, 14 Ref. (No 
English Summary). 


Descriptors: *Groundwater management, *Auto- 
mation, *Computer programs, *Forecasting, 
*Water treatment facilities, Artificial recharge, 
Water distribution, Drinking water, Water 
demand, Water quality management, Water quality 
control, Water resources development, Monitor- 
ing, Monitoring and control programs, *German 
Democratic Republic, Mathematical equations. 


Recommendations are made for automated moni- 
toring and control systems for groundwater man- 
agement facilities in the German Democratic Re- 
public. These are n because more than 
10% of the projected 3-4% yearly increase in 
water demand must be met by existing ground- 
water facilities. A unified total hardware and soft- 
ware suitable for all groundwater works should be 
developed. It should be capable of modification to 
fit each facility individually with different levels of 
control; it should be of modular design, be user- 
friendly, reliable, and use state-develo; technol- 
ogy; it should be efficient in terms of manpower, 
dead time, stability/flexibility, costs, and adaptabil- 
ity; it should be capable of incremental incorpora- 
tion of water quality considerations into all aspects 
of groundwater management; and it should make it 
possible for each facility to operate optimally 
within the total system. Programs with internal 
data processing are necessary for the control of 
artificial recharge facilities, particularly those with 
difficult-to-manage reservoir volumes (small time 
constants). A suggested system contains modules 
for input, command variable size (primarily the 
development of a drinking-water demand projec- 
tion), generation of water distribution variables, 
analysis of present and projected situations, simula- 
tion of volume and quality dynamics, data storage 
and updating, and output. Examples are given of 
East German facilities at which some or all of 
these modules are used. (Gish-FRC) 
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THE MID-TERM EXTENSION PROGRAM 
FOR THE BODENSEE-WASSERVERSOR- 
GUNG (DER MITTELFRISTIGE AUSBAU DER 
BODENSEE-WASSERVERSORGUNG), 
ee Stuttgart (Germany, 
G. Naber. 

Wasserwirtschaft, Vol 71, No 3, p 61-68, March, 
1981. 9 Fig, 15 Ref. English summary. 


Descriptors: *Water supply development, *Water 
resources development, *Water management, 
*Water conveyance, *Drinking water, Resources 
development, Potential water supply, Resources 
managment, Treatment facilities, Pipelines, *Fed- 
eral Republic of Germany. 


Following the rapid development of the Bodensee- 
Wasserversorgung (BWV), these was a consolida- 
tion phase during the nineteen-seventies. Under the 
so-called Mid-term Extension Program, consider- 
able funds were invested in order to increase the 
reliability of supply and to improve the existing 
facilities. This program included the following 
projects: extension of the pumping facilities and 
treatment plants at Sipplingen, extension of the 
pipe network, and creation of additional storage 
capacity in the main centers of consumption. Due 
to its sound technical and economical basis, the 
BWYV, the largest and most modern long distance 
water supply system in Germany, is now in a 
position to extend its own supply area as well as 
supplying Rheital, taking advantage of the Rhein- 
groundwater. (Author’s abstract) 
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METHODOLOGY FOR DETERMINING THE 
PRESENCE AND ORIGIN OF ORGANIC MI- 
CROPOLLUTANTS, 

Compagnie Generale des Eaux, Paris (France). 
A. Guiraud, and J. Larnicol. 

Water Science and Technology, Voi 14, No 12, p 
127-142, 1982. 17 Fig, 12 Ref. 





Descriptors: *Water treatment, *Organic com- 
pounds, Chromatography, Mass spectrometry, 
Oise River, Source of pollutants, Fate of pollut- 
ants, River basins, *France, *Pollutant identifica- 
tion. 


An approach is described for the determination of 
organic micropollutants in the Oise River. The 
objectives of the approach are to locate the origin 
of possible micropollutants in the Oise water 
which may cause problems during treatment, dis- 
tribution or consumption of the drinking water 
produced at the Mery-sur-Oise plant. Treatment at 
this peg combines the full range of existing proc- 
hysicochemical and biological. The 
pe method of searching for organic mi- 
cropollutants consists of carrying out a series of 
lysis in a medium to identify a certain number 
of undesirable substances and following their de- 
velopment in the stream. The existence of a drink- 
ing water production process detracts from the 
interest in testing for a number of micropollutants, 
since they are removed at various stages of the 
treatment process. Nevertheless, the protection of 
chemical and biological reactors requires that cer- 
tain micropollutants be eliminated before the be- 
ginning of the treatment sequence. The analytical 
method used is gas or liquid chromatography; 
where identification is essential, a combination of 
mass spectrometry and liquid chromatography is 
used. The notion of a chromatogram or mass spec- 
tra bank is essential. The assumption underlying 
the method’s validity is that the discharge likely to 
contain in large part the substances creating prob- 
lems is that which usually contains them in small 
part. There is good indication to believe that this 
method can improve the identification and above 
all the elimination of the sources of micropollu- 
tants for the modern treatment of surface water 
intended for the production of drinking water. 
(Baker-FRC) 
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THE ELIMINATION OF MINERAL MICRO- 
POLLUTANTS, 

Compagnie Intercommunale Bruxelloise des Eaux 
(Belgium). 

For primary bibliographic entry see Field 5D. 
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REMOVAL OF RADON FROM WATER USING 
— ACTIVATED CARBON ADSORP- 
Maine Univ. at Orono. Dept. of Civil Engineering. 
J. D. Lowry. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-227397, 
Price codes: A03 in paper copy, AOI in microfiche. 
Land and Water Resources Center Completion 
Report, Univ. of Maine, Orono, June 1983. 31 p, 10 
Fig, 1 Tab. OWRT A-057-ME(2), 14-34-0001-2121. 


Descriptors: *Activated carbon, Adsorption, *Ra- 
dioactivity, Radioisotopes, ‘*Water treament, 
*Radon. 


A concise summary is presented of the current 
knowledge on radon removal using granular acti- 
vated carbon (GAC) treatment. The technical in- 
formation is based upon laboratory and field re- 
search and it is presented in a question-and-answer 
format designed to provide information to persons 
considering a method to remove radon from a 
household groundwater supply. The questions ad- 
dressed range in scope from basic ones like ‘What 
is Radon.’ to more complex ones associated with 
the buildup of radon daughters and gamma activity 
within the GAC bed. Other pertinent topics dis- 
cussed and explained include: 1) type of GAC to 
use, 2) required capacity of GAC unit, 3) shielding 
considerations for GAC units, 4) effective life of a 
bed, 5) backwash requirements for GAC units, and 
6) cost of GAC treatment. Research results show 
that a GAC unit is more cost effective than spray 
or diffused aeration. A typical 2.5 cu. ft. unit is 
capable of greater than 95% removal and will cost 
less than $10/year to operate and maintain. Initial 
costs ranges from about $450 to $800 depending 
upon capacity. 
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MONITORING WATER QUALITY PARAM- 
ETERS FROM MUNICIPAL WATER INTAKES, 
Stroh Brewery Co., Detroit, MI. 

J. J. Kubus, and D. A. Egloff. 

Journal of the Water Pollution Control Federation, 
Vol 54, No 12, p 1592-1598, December, 1982. 4 
Tab, 15 Ref. 


Descriptors: *Water ity, *Monitoring, *Water 
treatment facilities, ing water, Municipal 
water supply, Statistical ge Be Lakes, *Lake 
Erie, *Ohio, *Regression analysis. 


Water quality changes due to passage through 
municipal water intake systems were assessed in 
light of whether any changes were similar for 
different treatment plants and for different water 
quality parameters, and whether any of the ob- 
served changes were sufficiently constant to 
permit a statistically reliable estimation of lake 
values from plant values. Using regression analysis, 
water quality was monitored at each of three in- 
takes on the Ohio shore of Lake Erie on four dates 
over a 12 month period. Significant regression 
equations were determined for 14 varibles, includ- 
ing temperature, conductivity, dissolved oxygen, 
alkalinity, nitrogen, L-rngeetey silica, sodium, 
chloride, suspended solids, turbidity, and chloro- 
phyll. Only rarely did plant values equal lake 
values. Significant increases or decreases occurred 
in the values of all parameters during passage of 
the water through the pipe at one or more of the 
intake sites. If water intakes are to be used to 
collect water quality data, regression equations for 
each parameter should be developed to account for 
changes in water quality introduced by the pump- 
ing system. (Baker-FR 
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THE EFFECT OF STRESS ON ORGANISMS IN 
THE DISTRIBUTION SYSTEM, 

Delaware Univ., Newark. School of Life and 
Health Sciences. 

For primary bibliographic entry see Field 5A. 
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THE REACTIONS OF CHLORINE DISINFEC- 
TANT WITH ORGANICS ADSORBED ON 
GRANULAR ACTIVATED CARBON, 
Florida Water Resources Research Center, Gaines- 
ville. 
J. J. McCreary, K. R. Batsel, and J. R. Rivera. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-236166, 
Price codes: A05 in paper copy, AO1 in microfiche. 
Publication No 70, June 1983. 82 p, 32 Fig, 23 Tab, 
Fd 1 Append. OWRT A-048-FLA(1), 14-34- 
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Descriptors: *Activated carbon, *Chlorine, *Or- 
ganic compounds, Mutagenicity, *Water treat- 
ment, Disinfection, Adsorption, Humic acids, 
Fulvic acids. 


The reactions of aqueous free chlorine with two 
organic molecules were examined before and after 
adsorption on granular activated carbon. The mol- 
ecules were both typical of subunits of naturally- 
occuring humic and fulvic acids. Reactions were 
conducted at chlorine/carbon ratios and at carbon 
column flowrates typical of those encountered in 
water treatment practice. It was observed that 
carbon catalyzed the hydroxylation of the aroma- 
tic ring in all reactions, even when chlorine was 
not present in the influent to the column. It was 
also observed that large molecular weight products 
could form, presumably via a free-radical mecha- 
nism at the carbon surface. The products of all 
reactions were determined by capillary GC/MS 
and in some cases, high resolution GC/MS was 
employed for additional structural information. 
Reaction of one organic at a higher pH produced 
similar products to those found at neutral pH. This 
work was then extended to the clorination of a 
fulvic acid water sample on activated carbon. The 
carbon at the influent end of the column contained 
compounds that were mutagenic in the Ames test, 
and had innumerable phthalates and fatty acid 
methyl esters. 
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CHLORAMINES - AN ANSWER TO THE TRI- 

HALOMETHANE PROBLEM, 

Delta — Inc., Searsport, ME. 

M. A. Dullea. 

Journal of the New En: Water Works Associ- 

—_ Vol 96, No 4, p 361-368, December, 1982. 2 
ig. 


Descriptors: *Chloramines, *Trihalomethanes, 
Water quality control, Water pollution sources, 
Ammonium sulfate, Chlorine, Organic matter, 
Acidity, Temperature effects, *Water treatment. 


The recent EPA mandated limits on chloroform 
and other trihalomethanes (THM) in drinking 
water are discussed. Many utilities have no diffi- 
culty in meeting this THM limit, others may have 
a problem only sporadically, and some may have a 
persistent problem. Key factors affecting THM 
concentration in drinking water are: organic 
— naturally occurring in water such as 
umus and fulvic substances, amount of free chlo- 
rine coming in contact with the organic matter, 
presence of other halogen ions, contact time, tem- 
perature, and pH. Free chlorine in contact with 
natural organic precursors is at the heart of the 
problem. Utilities chlorinating surface water have 
the biggest problem. The simplest solution is alter- 
nate chemical disinfection. Of the alternatives, 
chloramines will play a significant role. A simple, 
efficient, non-hazardous route to chloramines is 
through the use of Food Chemical Codex grade 
ammonium sulfate. (Baker-FRC) 
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HOW MUCH PREVENTIVE MAINTENANCE 
IS TOO MUCH, 

For primary bibliographic entry see Field 5D. 
W83-03638 


USING WATER DISTRIBUTION SYSTEM 
MODELS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 8B. 
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THE HISTORY OF WASTE DETECTION IN 
SEVERN-TRENT WATER AUTHORITY’S DER- 
WENT DIVISION, 

J. W. West. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 6, p 405-414, December, 
1982. 2 Fig, 1 Tab. 


Descriptors: *Leakage, *Water metering, Water 
distribution, History, Water loss, Derwent, *Eng- 
land, *Water treatment. 


Detection of waste in the Derwent Division, 
Severn-Trent Water Authority, prior to 1975 con- 
sisted of handling direct complaints of leaks, dis- 
trict metering, and minimum night lines. The em- 
phasis from 1975 to 1978 shifted to the minimum 
night line approach combined with district meter- 
ing. In 1978 the policy was revised to include 
installation of waste water meters throughout the 
entire division. Unaccounted for water in 1982 was 
about 1/5 of daily consumption, slightly less than 
in previous years. (Cassar-FRC) 
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A SYSTEMATIC STUDY TO REDUCE TRIHA- 
LOMETHANE PRECURSORS IN LITTLE 
ROCK DRINKING WATER BY COMBINED 
ALUM COAGULATION/POWDERED ACTI- 
VATED CARBON TREATMENT, 

— Univ. at Little Rock. Dept. of Chemis- 


rs U. Shaikh. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246389, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water Resources Research Center Publication No 
101, University of Arkansas, Fayetteville, June 
1983. 45 p, 10 Fig, 3 Tab, 30 Ref. OWRT A-057- 
ARK(1), 14-34-0001-0104. 
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Descriptors: *Powdered activated carbon, *Triha- 
lomethanes, Chloroform, Bromoform, Bromodich- 
loromethane, Dibromochloromethane, *THM pre- 
cursors, Humic acid, *Direct aqueous injection, 
Solvent extraction, Gas chromatography, *Alum 
coagulation, Drinking water, *Arkansas, Little 
Rock, Water treatment. 


Studies have been conducted to evaluate powdered 
activated carbon (PAC) as an agent for controlling 
trihalomethanes in drinking water. Laboratory 
studies indicate that PAC is highly efficient in 
removing free trihalomethanes in water within a 
few hours. The removal efficiency of humic acid, a 
known THM precursor, by PAC is considerably 
less. However, longer treatment time can remove 
the precursors quite significantly. Humic sub- 
stances in surface water samples can also be re- 
moved by PAC. 
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AN INVESTIGATION OF THE CHEMISTRY 
OF DEGRADATION OF PESTICIDES AND 
OTHER SERIOUS ORGANIC CONTAMI- 
NANTS IN DRINKING WATER FOR APPLICA- 
TION TO DOMESTIC AND COMMUNITY 
WATER SUPPLIES, 
New York State Coll. of Human Ecology, Ithaca. 
Dept. of Design and Environmental Analysis. 
AT. Lemley, and G. E. Janauer. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249649, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Center for Environmental Research Completion 
Report, July 1983. 3 p. OWRT A-093-NY(1), 14- 
34-0001-0134. 


Descriptors: *Aldicarb, Groundwater, *Ion ex- 
change, ‘*Pesticides, ‘“Carbamates, Analytical 
methods, Community water supplies, Domestic 
wells, *New York, Long Island, Suffolk County, 
Leaching, Drinking water, *Wastewater treatment, 
Pollutant identification. 


The systemic pesticide, Temik, has leached to 
ground water in Suffolk County on eastern Long 
Island. Its active ingredient, Aldicarb, leaches 
through certain soils into ground water after sys- 
temic application; this has created serious problems 
with drinking water on Long Island and in other 
parts of the country. A novel approach to treating 
carbamate contaminated drinking water has been 
investigated and found to be successful on the 
laboratory scale. It was reported earlier that acid 
catalyzed hydrolysis and nucleophilic cleavage of 
Fo goa pesticides are effectively 
chieved in situ on ion exchange beds charged 
with protons or hydroxyl ions. Similar experiments 
with Aldicarb and its environmental oxidation 
products, both batch equilibrium studies and mini 
columns, have demonstrated virtually complete de- 
toxification of part per million to part per billion 
level solutions. Base and acid hydrolysis degrada- 
tion rates for Aldicarb/metabolites in solution 
under a variety of conditions have also been deter- 
mined. A systematic correlation of batch contact 
data with column and fundamental solution data is 
currently under investigation. Analytical methods 
for detection and quantification of the Aldicarb 
species have also been developed and refined. 
HPLC using a UV detector, a reverse phase 
column, and methanol/water as the mobile phase 
has been combined with simple preconcentration 
procedures to give a rapid and reliable ‘flow 
through’ technique which does not require bulk 
extraction or cleanup of water samples. A new gas 
chromatographic method has been perfected for 
Fo yor of solutions at the ppb level. 


TOTAL WATER 
DENVER STORY, 
CH2M/Hill, Denver, 
Dept. 

For primary bibliographic entry see Field 5D. 
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Water and Waste Treatment, Vol 25, No 3, p 34, 
36, March, 1982. 


MODERN 
EAST. 


Descriptors: *Desalination, *Arid regions, *Saline 
water, *Water treatment, *Membrane processes, 
Dissolved solids, Wastewater treatment, Middle 
East, Egypt, Libya. 


Water treatment for the Middle East is customized 
to fit wide variations in population density, indus- 
trial activity, water supply, and total dissolved 
solids content. For example, high Fe levels in a 
Libyan village water supply were treated with iron 
removal, filtration, and disinfection, instead of the 
customary desalination techniques. Membrane 
processes such as electrodialysis and reverse osmo- 
sis are frequently used for saline water treatment, 
replacing distillation with its high capital and 
energy costs. Package sewage plants are increasing 
in popularity for towns, hotels, and construction 
camps. (Cassar-FRC) 
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SOURCES OF TRIHALOMETHANES AND 
OTHER C1 AND C2 HALO-ORGANICS IN PO- 
TABLE WATER, 

J. Prest. 

Effluent and Water Treatment Journal, Vol 22, No 
12, p 449-452, 454-456, December, 1982. 1 Fig, 5 
Tab, 12 Ref. 


Descriptors: *Chlorination, *Organic compounds, 
*Water treatment, Trihalomethanes, *Chlorinated 
hydrocarbons, Chloroform, Hurleston Treatment 
Plant, *England, Water pollution sources, Fate of 
pollutants. 


Trihalomeithanes (THM) were determined in treat- 
ed water from the Hurleston water treatment 
works in England over a 7-month period. The 
major halogenated organics were chloroform and 
bromodichloromethane, with smaller amounts of 
dibromochloromethane and on one occasion only, 
bromoform. Concentrations of THMs varied great- 
ly with season (29 micrograms per liter in Febru- 
ary and 50-64 micrograms per liter in summer), 
source of raw water (higher in raw water contain- 
ing sewage effluent), and mode of water treatment 
(30 micrograms per liter with prechlorination and 
8 micrograms per liter with postchlorination and 
activated carbon treatment). The rate of THM 
production was slow, taking up to 12 hours to 
reach a maximum concentration. Organochlorine 
contaminants in the liquid chlorine used to treat 
water were 32-74 mg per kg chloroform and lesser 
amounts of other compounds. The source of bro- 
mine in the finished water was raw water, not 
impurities in the chlorine added for treatment. 
(Cassar-FRC) 
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EFFECT OF COPPER ON NITROGEN FIX- 
ATION AND GROWTH OF BLUE-GREEN 
ALGAE IN NATURAL PLANKTON ASSOCI- 
ATIONS, 

California Univ., Davis. Div. of Environmental 
Studies. 

W. A. Wurtsbaugh, and A. J. Horne. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 39, No 12, p 1636-1641, December, 
1982. 4 Fig, 1 Tab, 32 Ref. 


Descriptors: ‘*Algicides, “Copper, *Toxicity, 
Water treatment, Aphanizomenon flos-aquae, 
Algae, Diatoms, *Cyanophyta, *Nitrogen fixation, 
Nutrients, Phytoplankton, Lakes, Growth rates, 
Eutrophied lakes, Clear Lake, *California, Chela- 
tion. 


Bioassays to assess copper toxicity were performed 
during a bloom of Aphanizomenon flos-aquae in 
eutrophic Clear Lake, California, during six 5-7 
day periods in April and May 1973. Inhibition of 
nitrogen fixation, carbon fixation, and pigment ac- 
cumulation increased linearly between 10 and 30 
micrograms Cu per liter. Increasing the Cu con- 
centrations to 75 micrograms per liter did not 
greatly increase toxicity to algae. At very low Cu 
levels (2 micrograms per liter) algal growth was 
stimulated. Copper did not have an inhibitory 
effect on nitrogen fixation without a comparable or 
greater effect on carbon fixation or chlorophyll a. 
Pennate diatoms growing with the Aphanizo- 
menon were less sensitive to Cu; growth was not 


inhibited at concentrations up to 20 Cu micro- 
grams per liter. Before adding algicide short-term 
bioassays should be conducted to determine the 
effects of a lake’s chelation and sediment detoxifi- 
cation properties, since the minimum effective dose 
can vary widely between lakes and at different 
times of the year. For Clear Lake the effective 
dose was determined to be 30-75 micrograms Cu 
per liter. (Cassar-FRC) 

W83-03837 


5G. Water Quality Control 


PRINCIPLES FOR TRANSBOUNDARY 
GROUNDWATER POLLUTION CONTROL, 

L. A. Teclaff. 

Natural Resources Journal, Vol 22, No 4, p 1065- 
1079, October, 1982. 47 Ref. 


Descriptors: *Water pollution control, *Ground- 
water, *Legal aspects, Monitoring, Water pollu- 
tion sources, Surface water, International law. 


The effective “ou of transboundary ground- 
water pollution lags behind the evolution of rules 
for transfrontier yl water pollution. The 
sources of groundwater pollution are frequently 
more numerous and more widely distributed than 
in the case of surface water contamination and, 
while many of them arise from water-related activ- 
ities, others have nothing whatever to do with 
water use per se. Groundwaters store contamina- 
tion, and the process is often irreversible. Monitor- 
ing is more difficult than for surface waters. The 
first need in transboundary pollution control is to 
develop rules for the collection and dissemination 
of information. Once an adequate data base has 
been established for a transboundary groundwater 
resource, the next task is classification. This classi- 
fication provides a basis for the establishment of 
standards and the adoption of management prac- 
tices, recharge zone protection, land use regulation 
and other measures for groundwater protection. 
For the fullest protection of a groundwater re- 
source some land use regulation is essential, es; 

cially in the critical recharge area of an pie 
Although awareness of the dangeer of ground- 
water pollution is increasing, the binding effect of 
remedial rules may be indefinitely delayed if left to 
the slow process of creating customary internation- 
al law. Regional and local entities can play a useful 
role as adjuncts to a commission of wider areal 
jurisdiction. (Baker-FRC) 
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EVOLUTION OF NITRATE CONCENTRA- 
TIONS IN GROUNDWATER IN THE MIDDLE 
VAUD REGION (SWITZERLAND) (EVOLU- 
TION DES CONCENTRATIONS EN NITRATES 
DES EAUX SOUTERRAINES DU MOYEN- 
PAYS VAUDOIS), 

Inspectorat Cantonnal des Eaux, Lausanne (Swit- 
zerland). 
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SANITARY MONITORING OF SEAWATER IN 
BATHING AREAS OF FRANCE (SURVEIL- 
LANCE SANITAIRE DES EAUX DE BAIG- 
NADE EN MER EN FRANCE), 

Ministere de la Sante et de la Securite Sociale, 
Paris (France) 

D. Tricard. 

Progress in Water Technology, Vol 12, No 4, p 
543-552, 1980. 1 Tab. 
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Seasonal variation, Coastal zone management, 
*Meditterranean Sea, *France. 


The French Ministry of Health set up a program in 
1972 to monitor water quality in public areas along 
the Mediterranean Sea. During the high use season 
water samples are taken once a week. The samples 
are analyzed for: total coliforms, fecal coliforms, 
and fecal streptococci. If water quality is not satis- 
factory, measures taken include improvement of 





sewage installations and closing of the contaminat- 
ed beach areas. All water quality results are ana- 
lyzed at the close of the summer season. This 
analysis indicates what areas are subject to pollu- 
tion and many cause changes in the sanitary poli- 
cies of nearby towns. During the 1978 summer 
season, 515 sample points were followed up usin 

500 samples. Data collected are presented. (S - 


FRC) 
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RESULTS OF LAKE CLEANUP IN THE 
ORDER-HAVEL CATCHMENT AREAS (ER- 
GEBNISSE DER SEESANIERUNG AUS DEM 
EINZUGSGEBIET DER WWD ORDER- 
HAVEL), 


Wasserwirtschaftsdirektion Oder Havel, Potsdam 
(German D.R.). 

H. Schmidt, and E. Rohde. 
Wasserwirtschaft-Wassertechnik, Vol 32, No 8, p 
280-282, 1982. 2 Fig, 5 Ref. 


Descriptors: Water management, *Planning, Pollu- 
tion, Seawater, *Water quality control, Metropoli- 
tan water management, Eutrophication, Longterm 
planning, Algae, Water depth, Water treatment, 
Ecosystems, Ecological effects, *Federal Republic 
of Germany, Oder-Havel catchment. 


Experiences with cleaning up lake waters in the 
Order-Havel district are recounted. Eutrophica- 
tion, evidenced by increased concentrations of 
aquatic plants and algae, is the greatest problem of 
the water bodies in this district. From 1976 to 
1980, 11 bodies of water were cleaned up, and 
plans exist to clean at least 16 others. In shallow 
takes dredging was the main method employed; 
this increased the navigability, removed obstruc- 
tions to flow, and improved land values, fisheries 
and roo ee (Titus-FRC) 
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ADMINISTRATIVE COORDINATION IN THE 
IMPLEMENTATION OF AGRICULTURAL 
NONPOINT POLLUTION CONTROLS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Economics. 
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USE OF FERRUGINOUS GROUNDWATERS 
TO AUGMENT STREAMFLOW, 

H. A. C. Montgomery. 

Journai of the Institution of Water Engineers and 
Scientists, Vol 36, No 5, p 343-351, September, 
1982. 3 Tab, 10 Ref. 
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opment, *Iron compounds, Water quality, Stream- 
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pects, Reservoirs, *Low flow augmentation, Water 
quality management, *Flow augmentation. 


The water quality implications of low flow aug- 
mentation at sites where the groundwater contains 
iron are described. In a typical low-flow augmenta- 
tion scheme several small boreholes are used in the 
upper catchment, each with a low yield in the 
range 1-5 Ml/d, giving in aggragate a valuable 
increase in flow at a downstream abstraction point. 
In some circumstances the increased flow is benefi- 
cial to fish and other aquatic life. Normally, aug- 
mentation would only be used for periods of a few 
weeks or months, and by no means every year. As 
the water is only pumped when needed, operatin, 

costs are minimized and full use is made of natural- 
ly available river flows. Local investigations re- 
vealed certain minor streams on the Isle of Wight, 
containing on the order of 3-6 mg iron/liter and 
severely affected by unsightly ferruginous deposits 
and iron bacteria. Low-flow augmentation by fer- 
ruginous groundwaters is likely to have adverse 
effects on fish spawning grounds, benthic inverte- 
brates, stream flora, and the appearance of streams. 
Although the legal procedures are tedious, such 
discharges should be controlled by normal consent 
procedures. For discharges to streams classified 
under the National Water Council (NWC) system, 
maximum permissibile concentrations of iron can 
be calculated for each proposed augmentation dis- 
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charge based on the river quality standards (R 
downstream. Relevant fi i i 
are the concentrations 
the stream, the ratio 
charge to the appropriate 
and in some cases 


mate uses. (Baker-FRC) 
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% . Hubert. 
Journal of Hydrology, Vol 55, No 1/4, p 195-211, 
1982. 8 Fig, 2 Tab, 7 Ref. 
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models, Waste heat, Thermal powerplants, Power- 
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ater temperature, Wind velocity, Rhine River, 
*Federal Republic of Germany. 


The newly introduced concept, especially for ad- 
ministrative purposes, of increases in river tem- 
perature due to thermal discharges produced a 
need for convenient computational methods. A 
method is presented which computes the river 
mean excess temperature with a daily time-step for 
several monitoring stations. The only data used are 
the values of thermal loadings, river flow rate, 
water temperature, and wind s . In a case 
study, the error was less than . The method 
was used to design a it model for a set 
of thermal power stations cooled by a river which 
is subject to temperatures in excess of standards. 
This model was then applied to the Rhine River. 
(Author’s abstract) 
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AN INSTITUTIONAL PERSPECTIVE ON THE 
USE OF NATURAL RESOURCES AND THE 
IRRIGATION AND NITRATE CONTAMINA- 
TION PROBLEM, 

Wisconsin Univ.-Madison. Dept. of Agricultural 
Economics. 
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ENGINEERING AND LEGAL RAMIFICA- 

TIONS OF GROUNDWATER CONTAMINA- 

TION - A CASE STUDY, 

Dufresne-Henry, Inc., Concord, MA. 
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Journal of the New Water Works Associ- 

—_ Vol 96, No 4, p 329-336, December, 1982. 2 
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ganic compounds, Interceptor wells. 


A case study is presented of how one town in 
Massachusetts reacted to the loss of its entire water 
supply due to contamination by trichloroethylene 
(TCE). To meet its water supply demands, Grove- 

id received emergency water through existing 
connections with Haverhill and Georgetown. The 
town received a $157,000 grant from HUD under 
the Imminent Threat to Public Health and Safety 
Program to construct another well and —— 
station. A Special Town Meeting was held to 
investigate the source, direction and possible treat- 
ment of the water supply. The field phase of the 
suggested program consisted of installin ing 2.5 inch 
test wells in strategic locations to determine 
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groundwater levels and to sample for contamina- 
tion. A seismic survey was also used to determine 
depth to bedrock. A total of 37 water samples was 
taken and tested for 12 volatile organic com- 
pounds. Two separate pollution sources were iden- 
tified, and in each case a specific polluter was 
identified. To restore the acquifer to conditions 
where one or both wells could be reactivated, the 
use of interceptor wells was proposed as the first 
step. A deep well turbine pump would be used to 
discharge the water to a man-made lagoon, where 
ificial aeration would be introduced. From the 
lagoon the water would be discharged to a nearby 
brook. The basis for this program is the volatile 
nature of the organic contaminants. It is suggested 
that such interceptor wells are an inexpensive res- 
toration technique. (Baker-FRC) 
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SOURCE PROTECTION - AN OUNCE OF PRE- 

VENTION, 

Dufresne-Henry, Inc., North Springfield, VT. 

Solid Waste Dept. 

J. A. Dohrman. 

Journal of the New England Water Works Associ- 
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An aquifer assessment report is provided which 
presents the groundwork from which a source 
protection plan can be developed for a particular 
town. Both of the towns considered in this report 
are at present formulating local zoning changes 
and implementing the other recommendations as 
contained in this report. Any source protection 
plan must be preceded by a definition of the source 
recharge area and an evaluation of existing and 
proposed land use. An aquifer assessment study 
contains two basic components, a hydrogeologic 
study to define the geologic setting and recharge 
limits, and a land use evaluation of existing and 
fg land use activities. The first assessment is 
‘or Middlebury, Vermont, where the initial con- 
cern was a crop dusting operation at the airport. 
The hydrogeologic study included a two-phase 
subsurface evaluation, with goals aimed at defining 
the origin of the sand and gravel making up the 
aquifer, determining the approximate extent of the 
upper clay layers, and locating the recharge area 
boundary in the direction of the airport. The 
second assessment was made for the town of Sun- 
derland, Massachusetts. The aquifer was a classic 
delta formation of highly permeable sand and 
gravel and had been fairly well documented in 
several previous geology reports. The town was 
primarily concerned about several proposed devel- 
opments within the delta area. (Baker-FRC) 
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GROUNDWATER PROTECTION ON THE 
LOCAL LEVEL: INTEGRATING THE FRAG- 
MENTS OF REGULATION, 

J. K. Chanoux. 

Journal of the New England Water Works Associ- 
ation, Vol 96, No 4, p 310-321, December, 1982. 


Descriptors: *Groundwater management, *Legal 
aspects, Groundwater contamination, Drinking 
water supplies, Concord, *Massachusetts, Water 
quality, Groundwater, Watershed protection, Case 
studies. 


The development and implementation of the land 
use regulatory phase of a ground water protection 
program on the municipal level are described. The 
particular approach which a community adopts for 
the protection of groundwater should reflect that 
community’s goals, needs and resource characteris- 
tics. Alternative approaches should be presented 
and considered. The extent of municipal power to 
regulate land use for the protection of ground- 
water is considered with special emphasis on 
police power, reasonableness of objectives regard- 
ing groundwater protection, reasonableness of 
means, and enabling legislation. Management op- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


tions include traditional zoning, performance 
zoning, subdivision regulations, health regulations, 
wetland protection, erosion and sedimentation, and 
eral groundwater protection law. The need for 
ae regulatory programs to protect groundwater 
is derived from the essentially public character of 
this resource. The right of a municipality to inter- 
fere in the private use of property in order to 
promote the public interest is grounded in its 
lice powers. Groundwater protection may be 
legiais ted on the local level through various means. 
A comprehensive implementation program to pro- 
tect groundwater resources in Concord, Massachu- 
setts, is described in depth. (Baker-FRC) 
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RESERVOIR EUTROPHICATION AND MAN- 
AGEMENT, 


Lycott Environmental Research, Inc., South- 
bridge, MA 

L. Lyman. 

Journal of the New England Water Works Associ- 
ation, Vol 96, No 4, p 353-360, December, 1982. 


Descriptors: *Water quality control, *Reservoirs, 
*Eutrophication, Algal growth, Organic material, 
Lakes, Ponds, Drinking water, Water quality. 


Whenever a new reservoir is constructed, it will 
go through a period of stabilization. Problems en- 
countered in management of a reservoir include 
the fact that in many instances the water must 
continue to be used for public consumption while 
still trying to manage a long-term eutrophic body 
of water. It is recommended that any water depart- 
ment or district that has a reservoir associated with 
its supply should evaluate its reservoir in relation- 
ship to the eutrophic scale. Once the rate of eutro- 
phication has been established for the reservoir in 
question, the next step is to begin long term correc- 
tive measures. Most such measured deal with land 
use, e.g., the restriction of roadway and highway 
construction and use, together with development 
of residential, agricultural, and industrial lands. 
With accelerated eutrophication, various water 
quality problems arise. These can include periodic 
algae blooms, reduction of transparency and degra- 
dation of color, increased bacterial growth, and 
increased sodium content. Aeration is a technique 
which has been employed for the past 10-12 years 
by various water departments to manage the pro- 
duction of algae and control hydrogen sulfide, 
produced at the bottom or in the hypolimnic 
region of deep reservoirs. Dredging should be the 
last resort for any body of water in that it disrupts 
the chemical, biological, and fisheries systems 
more extensively than dredging of the sediments. 
Other control measures include physical sealing of 
vegetative growth, weed harvesting, and chemical 
management. (Baker-FRC) 
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MANAGING THE RISK AND LIABILITY OF 
TOXIC CONTAMINATION OF WATER 
SUPPLY, 

Geomet Technologies, Inc., Rockville, MD. 

For primary bibliographic entry see Field 6F. 
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HERE COMES THE WATER BUBBLE-- 
MAYBE, 


K. C. Flynn. 
Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 116-118, February, 1983. 


Descriptors: *Standards, ‘*Effluent limitations, 
*Water pollution control, *Bubble concept, Air 
_— Regulations, Pulp and paper industry, 
‘ox River, *Wisconsin, Industrial wastewater, 
Wastewater disposal, Pollution load. 


The bubble concept, sometimes applied in air pol- 
lution control, has not been widely applied to 
water pollution control. However, this approach is 
being successfully used to regulate discharges from 
a complex of 14 pulp and paper mills crowded 
within 20 miles of the Fox River, Wisconsin. Fac- 
tors which make the bubble approach work here 
are the concentration of many mills into a small 
area and the nature of the stream, which is small 


and subject to seasonal low flows. During low 
flow conditions some pulp mills shut down some 
operations to preserve water quality of the stream. 
The only true national bubble in water pollution 
control is in the steel industry. It allows plants 
with multiple wastewater discharge outfalls to 
exceed the effluent limit for a pollutant at one 
outlet if there is an offsetting reduction at another 
point. A similar policy, although not a true bubble 
policy, in the petroleum industry and pulp and 
paper industry allows a single limitation per plant. 
It is not expected that the bubble approach can be 
economically applied to any other industries at this 
time, partly because industries in a given water- 
shed are often diversified. Problems in applying 
the bubble concept to water include difficulties in 
the legal definition of pollutant sources, complicat- 
ed standards, the wider latitude states have in 
enforcing water standards as compared with air 
standards, problems in measuring nonpoint source 
pollution, inadequate areawide planning, and great- 
er concentration of pollutants in water than in air. 
(Cassar-FRC 
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CHANGING THE CLEAN WATER ACT: RE- 
FLECTIONS ON THE LONG-TERM. 

For primary bibliographic entry see Field 6E. 
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INTEGRATION OF MANAGEMENT METH- 
ODS WITH THE LIFE CYCLE AND ECOLOGY 
OF THE FILAMENTOUS ALGA, PITHO- 
PHORA, 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 4A. 
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THE ESTIMATION AND APPLICATION OF 
THE DEMAND FOR DISCHARGE WITHIN 
THE CONTEXT OF WATER QUALITY MAN- 
AGEMENT SYSTEMS, 

Clemson Univ., SC. Dept. of Economics. 

For primary bibliographic entry see Field 6F. 
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ENVIRONMENTAL QUALITY STANDARDS-- 
NEW PROBLEMS FOR THE ANALYST, 

For primary bibliographic entry see Field 5A. 
W83-03798 


CACO3 NEUTRALIZATION 
SURFACE WATERS, 
Syracuse Univ., NY. Dept. of Civil Engineering. 
C. T. Driscoll, J. R. White, G. C. Schafran, and J. 
D. Rendall. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 108, No EE6, p 1128-1145, Decem- 
ber, 1982. 10 Fig, 2 Tab, 34 Ref. 


OF ACIDIFIED 


Descriptors: *Acidic water, *Water quality con- 
trol, *Neutralization, *Lake sediments, *Detritus, 
Theoretical analysis, Acid streams, Acidity, 
Chemical properties, Lime, Organic matter, Model 
studies, Calcium carbonate, *New York, Big 
Moose Lake. 


Field studies were carried out to compute the 
theoretical base requirements for the neutralization 
of an acidified aquatic system, examine the feasibil- 
ity of using calcium carbonate as a neutralizing 
agent, and assess the water quality changes associ- 
ated with calcium carbonate. Theoretical calcula- 
tions based on aqueous base neutralizing capacity 
underestimated the calcium carbonate dose re- 
quired to achieve lake neutralization (pH 6.5) in 
Big Moose Lake in the Adirondacks of New York 
for one year. Results indicated that lake sediments 
apd influence base dose requirements, especial- 
y if much organic detritus is present. Neutraliza- 
tion with calcium carbonate altered water column 
pH, calcium, acid neutralizing capacity, dissolved 
inorganic carbon, dissolved organic carbon, free 
fluoride, aluminum, manganese, zinc, and copper 
levels. Chemical equilibrium models aided in pre- 
dicting changes in aqueous aluminum chemistry. 
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However, limestone barriers do not appear to be a 
feasible means for neutralization of lake acidity. 
The deposition (fouling) of hydrolyzing metals and 
organic detritus within the barrier represents a 
significant operational problem. (Geiger-FRC) 
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MATHEMATICAL MODEL FOR MANAGE- 
MENT OF WATER QUALITY IN RIVERS: AP- 
PLICATION TO THE YAMASKA RIVER 
(MODELE MATHEMATIQUE DE GESTION 
DE LA QUALITE DE L’EAU EN RIVIERE: AP- 
PLICATION A LA RIVIERE YAMASKA), 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

M. Pineau, J. P. Villeneuve, and P. G. C. 
Campbell. 

Canadian Journal of Civil Engineering, Vol 9, No 
4, p 573-585, December, 1982. 3 Fig, 11 Tab, 31 
Ref. 


Descriptors: *Pollution load, *Phosphorus, *Water 
quality standards, Model studies, Mathematical 
models, Yamaska River, *Quebec, Wastewater 
treatment, Nonpoint pollution sources, Agricultur- 
al runoff, Nutrients, Water quality control. 


A simple mathematical model was developed for 
identifying the optimal strategies for controlling 
nutrient loadings, particularly phosphorus, to a 
river basin. The objective of the optimization was 
to maintain phosphorus concentrations at 0.06 mg 
per liter or less at minimum costs. The model was 
applied to a study of the 4911 sq km Yamaska 
River basin, Quebec, where nutrient loadings from 
municipal, industrial, and agricultural sources are 
excessive. Allowable pollutant loads were calculat- 
ed for each of 7 towns to achieve the specified 
goals for phosphorus levels in the river. (Cassar- 
FRC 
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THE COMPREHENSIVE WATER QUALITY 
MANAGEMENT PROGRAM FOR’ THE 
LAGUNA DE BAY IN THE PHILIPPINES, 
Laguna Lake Development Authority, Manila 
(Philippines). Environmental Protection Div. 

J. D. Centeno, and B. L. Adan. 

Water Supply and Management, Vol 6, No 6, p 
557-565, 1982. 4 Fig, 2 Tab, 3 Ref. 


Descriptors: *Water quality control, *Developing 
countries, *Philippines, Laguna de Bay, Water 
management, Water pollution control, Model stud- 
ies, Planning, Financial aspects. 


The Laguna de Bay is the largest freshwater lake 
in Southeast Asia; the uses of its resources include 
irrigation, fishery and public water supply. The 
comprehensive water quality management pro- 
gram and strategies adopted by the Laguna Lake 
Development Authority for proper abatement of 
water pollution in the Laguna Lake are outlined. A 
review of the main sources affecting the water 
quality of the lake provided guidance in the formu- 
lation of the water quality management program. 
The focus of the program is to control various 
sources of water pollution and minimize or prevent 
spread of diseases, thus improving the health and 
economy of the area. Major pollution sources were 
from the human population, agricultural and indus- 
trial activities, and in a small proportion from 
fallout within the basin and the recurring Pasig 
River backflow which brings saline water into the 
lake. The program calls for application of adminis- 
trative measures, including preparation and en- 
forcement of rules and regulations to implement 
the program, monitoring of lake and tributary river 
water quality for assessment of effectiveness of 
pollution control measures, implementation of pol- 
lution reduction measures directed to the control 
of the various pollution sources, continuation of 
researchers on the limiting factors of eutrophica- 
tion, implementation of demonstration projects and 
the operationalization of the ecological model as a 
tool for decision making. (Baker-FRC) 
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STRATEGIES FOR WATER QUALITY MAN- 
AGEMENT IN THE CHAO PHRAYA RIVER IN 


THAILAND, 

Asian Inst. of Tech., AS en (Thailand). 

B. N. Lohani, and M. S. M 

Water Supply and Soumpenent, Vol 6, No 6, p 


pply 
521-543, 1982. 11 Fig, 3 Tab, 5 Ref. 


Descriptors: *Water quality control, *Planning, 
Developing countries, *Thailand, Water manage- 
ment, Water pollution control, Water quality, Res- 
ervoir releases, Reservoir operation, Flow aug- 
mentation. 


A finite element substance dispersion model is for- 
mulated and applied for determining effluent stand- 
ards and degree of waste water treatment levels so 
as to maintain BODS and DO levels in the Chao 
Phraya river, as stated in the Stream Standards. 
The mangement policies studied are specifying 
degree of waste water treatment, setting effluent 
standards and determining reservoir operating poli- 
cies. Six quality policies were studied with the help 
of the model to examine the appropriate policy 
that will provide a desired level of DO and BOD 
in the river. Different effluent standards for BODS 
were studied to determine the most appropriate 
standard. It was noted that setting effluent BODS 
at a maximum of 60 mg/1 with minimum flow rate 
of 100 cubic m/sec would be a suitable control 
measure. Flow augmentation was also studied to 
determine the additional flow of water to be re- 
leased from the upstream reservoir at the Chao 
Phraya dam to the extent that the water quality in 
the river will be maintained at the desired level for 
95% of the time. It was concluded that a release of 
20 cubic m/sec of additional flow in excess of the 
present level of reservoir operation was needed to 
achieve the stream standards. (Baker-FRC) 
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RECENT DEVELOPMENTS ON STOCHASTIC 
PROGRAMMING MODEL FOR WATER 
QUALITY MANAGEMENT, 

Asian Inst. of Tech., Ban ok ree 

B. N. Lohani, and A.R. 

Water Supply and ehenbenent, Vol 6,No 6, p 
511-520, 1982 3 Fig, 1 Tab, 6 Ref. 


Descriptors: *Model studies, *Water quality con- 

trol, Rivers, Developing countries, Stochastic 

— Mathematical studies, Dissolved oxygen, 
ater pollution control. 


A stochastic programming model for regional 
water quality management in rivers has been de- 
veloped which incorporates all the water quality 
parameters as stochastic entities and thus provides 
a more realistic formulation than earlier models. 
For the formulation of a model for water quality 
management under stochastic environment, a 
stream on which there are n wastewater discharge 
sources is considered. The river is divided into n 
reaches, each reach being between two waste 
water discharge points. The treatment system at 
any discharge source includes wast2 flow rate and 
the initial BOD content in the waste water, which 
are both random parameters and can be represent- 
ed by a known probability density function. The 
stream is considered as an integral part of the 
system, and BOD removal required at each dis- 
charge point depends on the assimilative capacity 
of the stream. Flows in stream reaches are consid- 
ered as random variables, and thus they are known 
only with a certain probability of occurrence. Fur- 
ther, the deoxygenation and reaeration coefficients 
in the river are also considered as stochastic varia- 
bles and hence occur with a certain probability. 
The stochastic programming model as presented 
was applied to the Hsintein River in Taiwan. Find- 
ings demonstrate this model to be superior to the 
earlier model of Lohani and Thanh. (Baker-FRC) 
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MODELLING A RIVER WATER QUALITY 
SYSTEM: A CASE STUDY OF TANSHUI 
RIVER IN TAIWAN, 

Asian Inst. of Tech., Bangkok (Thailand). 

B. N. Lohani, and F.C. Yang. 

Water Supply and Management, Vol 6, No 6, p 
487-509, 1982. 16 Fig, 8 Tab, 8 Ref. 
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Descriptors: *Model studies, *Water quality, 
*Rivers, Water pollution control, *Taiwan, Tan- 
shui River, Biochemical oxygen demand, Dis- 
solved oxygen. 


A mathematical model for simulating BOD and 
DO in the Tanshui River Basin in Taiwan is pre- 
sented. An optimization model was also formulated 
to examine , ge water pollution control 
policies for the Tanshui River Basin. Results 
gained from the DO-BOD model were then com- 
pared with the observed values. Optimal waste 
water loadings to maintain a desired DO value in 
the Tanshui River were also specified. While close 
correlation was found between model findings and 
experimental results in most cases, slight discrepan- 
cies occurred at the river mouth due to the non- 
inclusion in the model of some parameters to quan- 
tify the effect of tidal conditions. Through use of 
the model study DO standards for different 
reaches of the basin have been recommended. 
Waste discharges along the river can be adjusted 
through the application of management stragtegies 
such as waste water treatment, artificial reaeration, 
waste withholding, and others, so as to maintain a 
specified standard in a river using the approach of 
the optimization model developed. Water quality 
in the upstream and midstream reaches for all the 
area is still above the recommended standards. 
However, for downstream reaches the observed 
DO levels for Hsintien, Keelung, and Tanshui 
Rivers are below the standard levels. Basinwide 
pollution control strategies are needed to help im- 
prove the Tanshui River quality. (Baker-FRC) 
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ESTABLISHING WATER QUALITY OBJEC- 
TIVES AND EMISSION TARGETS IN RIVERS, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 

B. N. Lohani. 

Water Supply and Management, Vol 6, No 6, p 
469-485, 1982. 1 Fig, 3 Tab, 14 Ref. 


Descriptors: *Water quality control, *Water man- 
agement, *Developing countries, Tropical Re- 
gions, *Asia, Planning, Water pollution control, 
Management, Decision making. 


Essentials of water quality objectives and emission 
targets are outlined, and the rational water quality 
objectives are examined for several water uses for 
tropical countries, particularly the developing 
countries in Asia. Different management ap- 
proaches are available for establishing water qual- 
ity Objectives, each with its own peculiar advan- 
tages and disadvantages depending on the area of 
study. However, the final goal of each method is 
the protection of natural water resources for their 
contemplated best usage. The establishment of 
water quality objectives and emission targets pro- 
vides a more rational mechanism for achieving 
water quality at the desired level for the control- 
ling use at minimum cost to an Asian country. It 
provides for flexibility in the adoption of methods 
for pollution control and abatement while at the 
same time placing the primary emphasis where it 
should be, on the receiving stream. Use of this 
approach requires a thorough knowledge of stream 
conditions and uses, which can be obtained only 
through exhaustive and time consuming studies. 
This indicates a strong, well staffed, and adequate- 
ly financed water pollution control agency which 
is so closely associated with local problems as to 
permit adjustments in the classifications and objec- 
tives in keeping with changing stream conditions 
and water requirements. (Baker FRC) 
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WATER QUALITY MANAGEMENT IN ASIA: 
BASIC ISSUES AND PRIORITIES, 

Asian Inst. of Tech., Bangkok (Thailand). 

B. N. Lohani. 


Water Supply and Management, Vol 6, No 6, p 
465-468, 1982. 


Descriptors: *Water quality, *Developing coun- 
tries, ie Water management, Monitoring, 
Cost analysis, Financial aspects, Water quality con- 
trol, Water demand, *Asia. 


Techniques Of Planning—Group 6A 


In the majority of developing countries water pol- 
lution is perhaps a first priority issue, followed by 
solid waste and air pollution issues. Water quality 
management is often described as an organized 
effort to maintain or improve the ambient water 
quality against the waste water loads such that the 
beneficial use of water is not adversely affected by 
exercising a suitable control. Four major questions 
are presented: assessment of the water quality, 
assessment of water quality criteria, assessment of 
water quality impacts, and assessment of strategies 
for control. Assessment of water quality calls for a 
monitoring program with a great number of sam- 
pling stations and high frequency. A further factor 
of concern is the number of parameters to be 
measured which would adequately describe the 
water quality. Water quality criteria are often re- 
lated to water use and are determined based on the 
nature of use quality relationships. Assessment of 
strategy control must consider a number of techno- 
logical alternatives of water quality control at a 
time, take advantage of economies of scale, and 
find administratively more efficient methods. 
Water quality management forms one of the im- 
portant objectives in the management of overall 
environmental quality, at least for some time, in the 
case of developing countries. (Baker-FRC) 
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PLANNING 
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GENERATING ALTERNATIVE SOLUTIONS 
FOR DYNAMIC PROGRAMMING MODELS 
OF WATER RESOURCES PROBLEMS, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Landscape Architecture, Urban, and Regional 
Planning. 

L. D. Hopkins, E. D. Brill, Jr., and B. Wong. 
Water Resources Research, Vol 18, No 4, p 782- 
790, August, 1982. 6 Fig, 2 Tab, 11 Ref. 


Descriptors: *Flood plain management, *Alterna- 
tive planning, *Dynamic programming, Land use, 
Model studies, Hickory Creek watershed, *Illinois, 
pcr a Water management, Weighted difference 
method. 


The MGA (Modeling to Generate Alternatives) 
technique was pro as a method for improving 
the application of optimum-seeking models. The 
intent of MGA is to generate sets of alternatives 
that are as different from each other as possible but 
are feasible given the physical structure of the 
system of concern and good with respect to target 
values for well-understood objectives. The ap- 
proach will permit the decision maker to bring to 
bear his implicit knowledge of the problem, which 
could not be incorporated into the model. Three 
dynamic pro, ing methods which differ in the 
procedure for identifying different alternatives are 
considered: adapting the kth best policy method 
based on a difference constraint, generalizing the 
preceding method by treating difference and the 
known objective as two components to be weight- 
ed, and searching a modified traceback for solu- 
tions of maximum difference. The second approach 
apparently has operational and conceptual advan- 
tages. The application of the weighted difference 
dynamic programming algorithm to the generation 
of alternatives was illustrated on the basis of a 
floodplain management model for the Hickory 
Creek Watershed in Illinois. In the Model, the 
watershed is divided into subbasins, each of which 
is associated with a reach of the stream. Possible 
land uses are defined with respect to hydrologic 
characteristics and economic rent. A dynamic pro- 
gramming algorithm can then be used to find the 
assignment of land uses to subbasins that maximizes 
economic rent to land for the entire watershed, 
while accounting for flood damages. Five alterna- 
tive land use patterns were generated, giving eco- 
nomic rents within 2.4-7.7% of the original solu- 
tion, and presenting a range of policy options for 
the decision maker. (Cassar-FRC) 
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A RIVER BASIN NETWORK MODEL FOR 
CONJUNCTIVE USE OF SURFACE AND 
GROUNDWATER: PROGRAM CONSIM, 

Colorado State Univ., Fort Collins. Dept. of Civil 


A W. Labadiie, S. Phamwon, and R. C. Lazaro. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235291, 
Price codes: A07 in r copy, AOl in microfiche. 
Colorado Water Resources Research Institute 
Completion Report No 125, Colorado State Uni- 
versity, Fort Collins, June 1983. 134 p, 30 Fig, 6 
pS oe 40 Ref. OWRT B-201-COLO(5), 14- 1- 

1. 


Descriptors: *River basins, *Simulation, *Optimiz- 
ation, Groundwater, *Conjunctive use, *Reservoir 
operation, *Computer programs, Model studies, 
Program CONSIM. 


A generalized planning model has been construct- 
ed which simulates the dynamics of a complex 
river basin system. This model uses a network 
approach which is capable of modeling systems 
with a large-scale and complex water —— 
transport, and distribution morphology. e 
model, called Program CONSIM, is also capable 
of considering stream-aquifer interaction, including 
the effects of pumping and artificial recharge on a 
monthly or weekly basis. Potential evaporation is 
computed directly in the model by the Blaney- 
Criddle method, but other methods can be selected 
by the user and input as demands in the model. 
Complex institutional factors such as formal water 
rights and informal exchange agreements can also 
be considered. The model as — can be used 
for locating and sizing new facilities (e.g., reser- 
voirs), impacts of transfer of water rights, incorpo- 
rating new demands for energy development, in- 
stream uses, transbasin diversions, conjunctive use 
of surface and groundwater, and contingency plan- 
ning for potential drought periods. The computer 
model has been especially designed to be interac- 
tive and conversational for ease of use by planners 
and managers. 
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STATED FINANCING POLICIES OF GOVERN- 
MENT AGENCIES AND THE EXPERIENCE 
OF RURAL WATER SUPPLY SYSTEMS, 
Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. t. of Agricultural Economics. 

R. Vaidya, and D. J. Allee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235481, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Center for Environmental Research Completion 
Report, Ithaca, NY, July 1983. 49 p, 13 Tab, 9 Ref. 
OWRT-A-094-NY(1), 14-34-0001-1134. 


Descriptors: *Water supply, *Community develop- 
ment, *Rural development, Public finance, Con- 
struction industry, — analysis, Govern- 
ment finance, Water policy. 


A national data base of 800 water systems was used 
to match the stated policies of various public fund- 
ing agencies (Farmers’ Home Administration, Eco- 
nomic Development Administration, Housing and 
Urban Development) to the experience of their 
customers. The sample was representative of all 
rural water users in the nation. Regression analysis 
was used to match the experience of local commu- 
nities with the stated policies. The results for the 
FHA serve as an example and are important be- 
cause they have been the largest provider of public 
funds to systems serving rural people. For exam- 
ple, the stated policies of FMHA is to award 
grants or loans up to a fixed percentage of project 
cost; the results show that how much a water 
system gets does depend on how much it needs. 
The division of assistance between loans and grants 
varies with number of connections--the more con- 
nections, the larger share funded by loans. This is a 
direct result of interaction between the FHA poli- 
cies known as the ‘1% rule’ and the differences in 
income by size of community. The stated policy is 
to give priority to nonprofit systems with no stated 
difference between public and private. The results 
indicated that public systems have acquired larger 
= but private nonprofit systems have been 
avored in terms of total numbers. 
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DREDGED SEDIMENT FOR AGRICULTURE: 
LAKE PARADISE, MATTOON, ILLINOIS, 
Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural ny g- 

For primary bibliographic entry see Field 3F. 
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AN INSTITUTIONAL PERSPECTIVE ON THE 
USE OF NATURAL RESOURCES AND THE 
IRRIGATION AND NITRATE CONTAMINA- 
TION PROBLEM, 

Wisconsin Univ.-Madison. Dept. of Agricultural 
Economics. 

D. W. Bromley, and R. C. Griffin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235218, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Water Resources Center Publications No WIS 
WRC 83-06, Univ. of Wisconsin, Madison, 1983. 
49 p, 2 Fig, 1 Tab, 78 Ref. OWRT A-085-WIS(1), 
14-34-0001-0153. 


Descriptors: *Agricultural runoff, *Economic as- 
pects, *Irrigation, *Natural resources, *Nonpoint 
pollution sources, Agricultural chemicals, Benefi- 
cial use, *Nitrates, Policy making, *Wisconsin, 
Central Sands area. 


Cognizance of the nonpoint nature of many forms 
of agricultural pollution renders traditional Fag 
tion policies depend on the ability to identify the 
individual externality contributions of each eco- 
nomic agent. This fact has clouded the search for 
economically a for confronting 
instances of agricult pollution and may have 
led to the institution of policies without sufficient 
attention to economic consequences. Discussions 
are provided of the consequences not including 
relationships or models performing as nonpoint 
production functions in economic analyses of agri- 
cultural runoff. It was noted that the Universal Soil 
Loss Equation has been used to obtain simulta- 
neous economic and environmental modeling, but 
some deficencies in this type of analysis are still 
present. Present policy for agricultural runoff fo- 
cuses on the concept of ‘best management policies,’ 
but several failures of this policy have been isolat- 
ed. A second section of this report deals with 
fundamental economic questions of natural re- 
sources use, namely, who controls the institutions 
that allocate natural resources, who receives the 
benefits from particular use patterns and who is 
exposed to the costs arising from the use of natural 
resources. The third — of the report is a lay- 
person’s discussion of the impacts of irrigation on 
nitrate contamination problem. The site of the 
study is the Central Sands area of Wisconsin. An 
outline is provided of the options of policymakers 
for solving this problem together with a discussion 
of the ramifications of each option. 
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This project was a research planning endeavor and 
was regional in scope involving 15 Water Re- 
sources Centers or Institutes. The following objec- 
tives were pursued: 1. To develop an effective 
procedure for identifying research needs as they 
relate to critical water resource problems in the 
Northeast Region. 2. To seek participation by a 


broad spectrum of individuals and institutions in 
the Northeastern States confronted with water re- 
source problems in order to assign priorities to 
these problems. 3. To facilitate the transfer of 
knowledge between the universities and public de- 
cision makers on the basis of collaboration and thus 
to lay the groundwork for effective technology 
transfer. 4. To make optimum use of available 
research funds through multiple university re- 
search cooperation. Six workshop erences 
were held: Specific areas covered in workshops 
were: recycling urban wastewater on land, proce- 
dures for water research proposal review, river 
management needs, non-structural alternatives in 
flood damage abatement, acid mine water, and on- 
site treatment of domestic wastes. The published 
proceedings of these workshops identify critical 
research needs and provide guidance in research 
program development for both state and regional 
interests. 
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Massachusetts Univ., Amherst. Water Resources 
Research Center. 

For primary bibliographic entry see Field 9D. 
W83-03600 


RIVER MANAGEMENT RESEARCH NEEDS, 
Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

V. E. Scottron. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235333, 
Price codes: A06 in paper copy, A01 in microfiche. 
In: Proceedings, Workshop, University of Con- 
necticut, March 11-12, 1976. Storrs, 15 p, 18 Ref. 
OWRT B-061-RI(6), 14-31-0001-3953. 


Descriptors: *Research needs, *Research prior- 
ities, *Reservoir management, River Basins, River 
flow, River regulations, River systems. 


River management research needs were discussed 
in detail at a series of workshops held at the 
University of Connecticut on March 11 and 12, 
1976. There were 51 participants from the various 
states in Northeastern United States. There were 
three basic workshops covering the following 
topics: Case studies in River Modeling, Distinction 
Between Research and Management, Locational 
Needs for Research Institutions, Transferability of 
Research Data Between River Systems, and Effec- 
tiveness of Regional Collaborations. The following 
conclusions developed from workshop discussions: 
(1) The overlapping jurisdictions of regulatory 
bodies clearly offer a researchable area for the 
— scientist, (2) There exists a serious need 
‘or agencies to cooperate in the selection of data to 
make it more significant, (3) There is a need for a 
regional institution with explicit gr green | for 
encouragement and management of river-related 
research. 
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In estimating the economic benefits of alternative 
public policies to ensure drinking water quality, 
the policy must be translated into levels of quality 
and total quantities of contaminants experienced by 
consumers (policy-to-dose), the levels of alterna- 
tive tap water quality must be translated into ef- 
fects on health, household appliances and aesthet- 





ics (dose-; ), and the predicted or measured 
effects m ust be valued in dollar terms to be com- 
pared with the costs of a given policy (response- 
valuation). The valuation of health is examined in 
terms of morbidity, mortality, aesthetic effects, and 
acute and chronic disease. There is an inadequate 
database covering the effects of water quality on 
human illness due to the lack of location-specific 
air quality measures, occupational exposure differ- 
entials, diet and smoking indicators, ric meas- 
ures of variables, complications raised . systemat- 
ic — patterns, and uncertainty about the 
mechanism that translates exposure into disease. A 
special subcommittee of the Environmental Pro- 
tection Agency has recommended that the dose- 
response area should receive the most attention 
during the next decade if substantial progress is to 
be made in dealing with questions of benefits. 
(Geiger-FRC) 
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There is a need for standard and consistent costing 
procedures in the management of water supply 
systems to evaluate project costs, compare expect- 
ed costs of alternative measures, provide data 
needed to ascertain the economic burden of an 
abatement — on a specific plant or industry, 
predict pollution control costs, and gauge the cost- 
benefits of pollution control programs on society. 
The major research needs for water supply costing 
can be categorized as unit process cost estimating, 
water delivery cost, total systems management, 
and system financing. A special Environmental 
Protection Agency subcommittee has identified 
seven categories for possible research regarding 
unit process cost estimating, two major areas of 
research connected with water delivery costs, 
seven areas of research needed to supplement 
system financing. It is hoped that the identification 
of these specific research needs will aid the profes- 
sion in establishing priorities for future research. 
(Geiger-FRC) 
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The accusation is addressed that the mountain can- 
tons of Switzerland are being exploited by power 
station partnerships in that the erships are 
taking hydroelectric power from the cantons while 
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giving too little in return. The cantons of Graubun- 
den and Wallis, in particular, want to impose a tax 
upon the electric companies. It is pointed out that 
the hydroelectric power stations could not have 
been built without funds from the central plateau 
cantons, and that this arran tt has been mutu- 
ally economically . During the construc- 
-_ — poe Ate and transportation in the area 
h the powerplant is being built are stimulat- 
mn The power station partnership pays water taxes 
and duties during the 80 years that the power 
station is under its franchise (after this time it 
reverts to the canton) and must also donate a 
certain amount of energy to the canton and pay for 
new roads. The partnership is not formed for the 
sake of profit but to ensure adequate energy sup- 
plies at reasonable costs. It usually takes the form 
of a joint stock company in which the individual 
powerplant gives its energy to the partnership, 
which in return takes responsibility for the total 
costs of the powerplant. Thus risks are shared 
among the partners and breakdowns or other crisis 
situations in one station resulting in energy produc- 
tion losses can be covered by the other partners. 
Cantons and parishes examine the partnership con- 
tracts and ratify them; it must therefore be assumed 
that they have reviewed the sections concerning 
taxzes and have approved them. It is legally and 
economically impossible that hidden profit gains 
are being realized by power stations outside the 
production areas because of the joint-stock form of 
the partnership. Furthermore, energy produced at 
a reasonable cost benefits the consumer rather than 
tha partners. If the proposed tax is imposed, high 
energy costs will result. (Gish-FRC) 
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Traditionally, water rates are based on cost of 
service, with average prices for users and unavoid- 
able price discrimination. While there is adequate 
information about rate structure alternatives, time- 
differentiated and conservational pricing and spa- 
tially differentiated or zonal pricing, there are gaps 
in knowledge on the actual effects of zonal or 
differentiated pricing, methodologies for applying 
alternative pricing methods, classification of con- 
sumer groups, and the effect of different kinds of 
water charges currently used by water utilities. 
Research is needed on the effects of innovative 
pricing, and the integration of cost of service with 
marginal cost pricing. Research is also needed on 
the causes of underpricing of water service, its 
short- and long-term effects, and alternative solu- 
tions to this problem. (Geiger-FRC) 
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Conventional methods of evaluating and designing 
urban water prices are deficient in several impor- 
tant respects. Urban water is underpriced substan- 
tially, due to undercosting which in turn results 
from failure to adjust accounting data for inflation; 
to recognize imputed costs, such as interest on 
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equity capital; and to fully provide for rising real 
costs of source supply. Further, water users often 
cross-subsidize one another due to uniform ‘post- 
age stamp’ 4 maary f- This report uses data covering 
twelve urban water utilities to de- 
scribe this undercosting and underpricing; de- 
scribes a ‘first-best’ pricing paradigm based on real 
marginal cost; outlines a role and basis for calculat- 
ing, development charges; and simulates their ef- 
fects with a discrete non-stochastic simulation 


model. 
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Capacity planning for water supply facilities in- 
cludes consideration of not only size but also loca- 
tion and when to build. Demand plays an impor- 
tant role in capacity planning. Facilities are classi- 
fied as single or multi-purpose units. Models and 
knowledge of capacity planning should also be 
classified according to the purpose of the system, 
its type, the state of its water demand and the 
responsiveness of demand to price. Components 
influencing capacity planning for major communi- 
ty water systems include supply reservoirs, pump- 
ing stations and treatment plants, transmission 
mains, distribution, networks and water storage 
tanks. Research needs for capacity planning as 
identified by a special Environmental Protection 
Agency subcommittee include applications, price- 
sensitive models, unified system design, network 
models, and uncertainty. Research needs in the 
area of uncertainty should address the categories 
of supply and demand, system failure, costs, stand- 
ards, and technology. (Geiger-FRC) 
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When making investment decisions for planning 
and managing water supply systems, the long- 
range forecasting of water demand is of utmost 
importance. Water demand forecasts can be cate- 
gorized according to ne nay or complexity of the 
water model used. Current forecasting practice 
usually relies solely on a single coefficient method, 
the per capita model. Multiple coefficient models 
have been applied in both aggregate and disaggre- 
gate forecasting. Demand models differ from re- 
quirement models in that they must possess a clear 
—_ to water use. Most demand models include 
weather-related variables when dealing with thhe 
residential sector. Research needs for the future 
should focus on creating demand models for users 
in multifamily residential structures or for nonresi- 
dential users. Further research is also needed to 
identify a more complete list of the variables that 
affect seasonal water use and to create fully proba- 
bilistic forecasting methods, especially where the 
cost of errors in forecasting is large. (Geiger-FRC) 
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The program which was used to identify and quan- 
tify new sources of water supply for the town of 
Rockport is reviewed. Some of the controversies 
surrounding the projects are described, and the 
— of emergency actions taken by the 

Own’s engineering staff to continue the water 
supply until permanent new sources can be con- 
structed is outlined. The shortage of water in 
Rockport results from the geological nature of the 
area, the growth of demand prior to 1979, and the 
inability of the community to overcome the com- 
plex problems existing in the time available. An 
emergency action program has prevented the town 
from running dry, but the situation is extremely 
precarious. There are undeveloped sources in the 
town which could provide adequate water through 
the year 2000. Development of these sources has 
been opposed by a variety of individuals and 
groups of interested people who for one reason or 
another feel that the development of one or more 
of the new sources is undesirable. The town is 
holding meetings to discuss various alternatives. It 
is hoped that actual construction will start late in 
1982 and be completed by 1984, to include increas- 
ing the storage capacity of Cape Pond, developin; 
permanent pumping facilities on Saw Mill Broo 
and Mill Brook, rehabilitation of the water treat- 
ment plant, additional storage tanks and new 
mains. As of September 18, 1981, a supply of 25 
days of water was on hand. (Baker-FRC) 
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The study provides a framework for assessing the 
feasibility of alternative water supply sources em- 
phasizing allocation of costs in a given situation 
and provides a set of management criteria for 
determining a system of water pricing consistent 
with econmomic and social priorities in the 
Tupelo-Lee County Area in Mississippi. The solu- 
tion approach utilized a linear programming tech- 
nique where the objective function, consisting of 
cost coefficients for surface and well sources times 
the quantity of water used from each source, was 
minimized. This function was subject to both phys- 
ical and water policy restraints where (1) all de- 
mands were met and (2) the demand from any one 
source did not exceed the supply. From a sampling 
of public water systems in the U. S., rank correla- 
tions between pricing systems and expressed objec- 
tives were computed in order to establish a basis 
for the selection of an efficient water rate struc- 
ture. 
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Studies are being conducted in river valleys to 
characterize the interaction of subsurface and sur- 
face waters under river valleys. The principals of 
schematization of hydrogeological conditions have 
been developed. Typical drainage schemes have 
been compiled. Approximate parameters and the 
concept of zone of deformation of the subsurface 
flow have been introduced. Attempts have been 
made to classify this interaction of subsurface and 
surface waters. The proposed classification is based 
on isolating the leading genetic factors of the inter- 
action of the waters and performing a general 
evaluation of the extent and conditions of manifes- 
tation of these factors and the character of the 
balance direction of the processes. It should be 
noted that the natural conditions of the territory of 
the USSR include each of the distinguished types 
and all factors of the interaction of natural waters. 
Although tidal, hydraulic, and technogenic factors 
are manifested under more specific conditions, the 
targets of the effects of these factors have been 
inadequately studied and classified. The difference 
between the tidal and hydraulic factors of interac- 
tion follows from the uniqueness of the nature of 
the energy involved, cosmic and hydrographic, 
and the directions of the processes, i.e., rhythmic, 
inflow-outflow, and outflow. The main tasks in 
studying the interaction of subsurface and surface 
waters should be regionalization of hydrogeologi- 
cal and hydrological conditions of the country by 
types of interaction and in investigation of its regu- 
larities, with consideration of landscape and climat- 
ic zonation. It is necessary to develop a spacetime 
prediction and in general a theory of monitoring 
the interrelation of subsurface waters and their 
control. (Baker-FRC) 
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The large scale transfer of water usage from agri- 
culture to industry transforms a farming to a 
mining or industrial based economy and brings 
major social change. In order to develop a better 
understanding of the process, data were collected 
between 1980 and 1982 on the social effects of 
transferring water from agriculture to power pro- 
duction in two areas of Utah: Millard County near 
Delta and Emery County around Castledale. Ques- 
tionnaires were mailed to water sellers and non- 
sellers, and interviews were conducted with com- 
munity leaders. The results indicate considerable 
variation between the two areas. Nevertheless, 
roughly half the water sellers in both areas were 
agriculturalists, and the vast majority were long- 
time residents. In spite of the new-found cash, most 
sellers intended on remaining in their communities. 
Few intended on investing in more efficient irriga- 
tion systems. The two areas differ dramatically in 
their satisfaction with the process for negotiating 
water sales. Where selling was a unified effort, 
there was little desire for alterations in the process 
should future transfers become ne . Where 
the power company negotiated sales with individ- 
uals, there was a perceived need for controls on 
future negotiations. Both areas experienced dissen- 
sion from the water sales. However, the differed in 
the focus of their hostilities. Communities satisfied 
with the sales process reported deep antagonisms, 
and the hostilities were personalized as values and 
expectations were violated. Communities dissatis- 
fied with the sales process directed antagonisms 
toward the power company. Overt hostilities have 
declined, but covert hostilities remain. Changes in 
the community social structure appear to have 
occurred in both areas. 
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The decentralization of metropolitan populations 
over the past few years has affected water supply 
Leer making it difficult to forecast future de- 
mands for water and wastewater services. A case 
study of the Metropolitan Washington, D. C. area 
was undertaken to illustrate a method for forecast- 
ing water requirements via data on spatial popula- 
tion density and per capita demands. The tech- 
nique is based on the estimation of water use by 
demand sector and by location of demand accord- 
ing to — and employment growth pat- 
terns. The technique studies water use in terms of 
both residential and nonresidential demand and can 
demonstrate total demand, as well as aemand loca- 
tion, peak requirements, average monthly demand 
quantities, and location of demand points. This 
information, when combined with extrapolated 
demand coefficients, can be used to forecast quan- 





tity and location of demand to aid in water supply 
eye in urban areas. (Geiger-FRC) 
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Surveys of recreational use of the Lower St. Croix 
River and the Upper Mississippi River in 1977-78 
revealed no relationship between user density and 
satisfaction on an individual basis. However, on a 
system basis it was observed that persons — 
with the crowded conditions on the Lower St. 
Croix River changed their preference to the Mis- 
sissippi. The Mississippi users as a group were 
more sensitive to user density than the Lower St. 
Croix group. During the summer of 1977 the 
Lower St. Croix River has 800,000 visitor days 
over 52 miles and the Upper Mississippi had 
300,000 user days over 300+ miles. Persons seek- 
ing social recreation were inclined to visit the 
Lower St. Croix, and those prefering low density 
experiences, the Upper Mississippi. “Water pollut- 
ed’, ‘unsafe swimming’, and ‘litter and debris’ were 
environmental quality indices selected as reasons 
for no longer visiting the Mississippi. (Cassar- 


FRC) 
W83-03842 
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PRINCIPLES FOR TRANSBOUNDARY 
GROUNDWATER POLLUTION CONTROL, 
For primary bibliographic entry see Field 5G. 
W83-03501 


ADMINISTRATIVE COORDINATION IN THE 
IMPLEMENTATION OF AGRICULTURAL 
NONPOINT POLLUTION CONTROLS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ag- 
ricultural Economics. 

J. B. Braden, D. L. Uchtmann, and D. R. Prutton. 
Illinois Water Resources Center Research Report 
No 171, August 1982. 72 p, 254 Ref. 


Descriptors: *Nonpoint pollution sources, *Water 
pollution control, *Administrative agencies, *Agri- 
cultural wastes, Resources management, Soil ero- 
sion, Soil conservation, Pollution load, Policy 
making, State jurisdiction, Economic aspects. 


Many administrative arrangements have been 
made to restore and maintain the nation’s water 
quality pursuant to the Federal Water Pollution 
Control Act Amendments of 1972. However, the 
arrangements to implement agricultural nonpoint 
pollution control programs reflect the difficulties 
surrounding agricultural nonpoint pollution. The 
physical processes resulting in sediment, plant resi- 
due and chemical pollution are not fully under- 
stood. Thus, most states have shied away from 
major political or financial commitments to pollu- 
tion control and have not exercised pollution con- 
trol authority because enforcement would be diffi- 
cult without hard evidence of culpability. Soil loss 
has become a major proxy indicator for pollution 
problems but this has shifted the burden to soil 
conservation districts to implement primary agri- 
cultural nonpoint pollution control programs. Cut- 
backs in federal funding and little additional state 
and local = make the district’s capabilities to 
carry out these programs questionable. The soil 
conservation agencies have the infrastructure to 
implement control programs (whereas pollution 
control authorities don’t) but their goals are not 
always in concert with pollution control. Nonpoint 
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pollution varies in composition and severity among 
states, and few have done more than identify and 
plan abatement activities. Targeting control efforts 
are needed as are criteria for abatement control 
and for directing funds toward critical areas. The 
ideal strategy would be a multipurpose resource 
management agency which would allocate state 
and federal funds as well as require pollution con- 
trol actions by landowners, with suitable compen- 
sation. (Atkins-Omniplan) 

W83-03559 


WATER RIGHTS TRANSFERS: A LEGAL, 
ECONOMIC, AND INFORMATIONAL ANALY- 
SIS OF WATER IN OREGON, 

pes pn State Univ., Corvallis. Dept. of Agricul- 
t and Resource Economics. 

R. G. Kraynick, G. W. Whittaker, B. P. Bhadra, 
H. H. Stoevener, and J. L. Huffman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235283, 
Price codes: A15 in paper copy, AO1 in microfiche. 
Water Resources Research Institute Publication 
WRRI-78, Oregon State University, Corvallis, 
May 1983. 339 p, 18 Fig, 19 Tab, 175 Ref, 4 
Append. OWRT B-069-ORE(1), 14-34-0001-9130. 


Descriptors: *Water law, *Water rights, *Water 
rights transfers, *Doctrine of Prior Appropriation, 
*Appropriative rights, Legal aspects, Economic 
aspects, *Econometrics, Agriculture, Conserva- 
tion, Judicial decisions, *Oregon, Surveys, Water 
users, Mathematical models, *Oregon, North 
Powder River. 


The doctrine of prior appropriation (DPA) poses 
theoretical and practical constraints on decentral- 
ized exchanges of water rights, owing to universal 
non-impairment provisions in statutes of states 
using DPA. Five issues concerning efficacy of 
DPA water right transfer system in Oregon were 
explored: administrative, legal, economic, joint 
legal-economic, and informational. (1) Administra- 
tive: record inspection (1970-1980) revealed that 
few transfers are accomplished in Oregon, with 
almost no exchanges between individuals. (2) 
Legal: enhanced transfer processes can affect ef- 
forts to conserve water by reducing legal uncer- 
tainty concerning the extension of conserved water 
to new lands or sales of conserved surpluses, an 
ambiguous matter in Oregon court findings. (3) 
Economic: an enhanced statistical procedure for 
evaluating the productivity of water used in agri- 
cultural processes was tested. (4) Joint legal-eco- 
nomic: examination of Oregon’s DPA in modeling 
context provided a means of determining the 
norms the statutes are supposed to achieve and 
desirable market-enhancing revisions in the stat- 
utes. (5) Informational: mses from individuals 
in a survey indicate (1) few attempted sales or 
purchases, (2) few have knowledge of the legal 
transfer process, and (3) the sale of water con- 
served or extension of water conserved to new 
lands is a desirable option. 
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GROUNDWATER PROTECTION ON THE 
LOCAL LEVEL: INTEGRATING THE FRAG- 
MENTS OF REGULATION, 

For primary bibliographic entry see Field 5G. 
W83-03628 


CHANGING THE CLEAN WATER ACT: RE- 
FLECTIONS ON THE LONG-TERM. 

Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 123-129, February, 1983. 


Descriptors: *Water quality control, *Standards, 
*Wastewater treatment, Clean Water Act, Water 
pollution control, Effluent limitations, Water qual- 
ity standards, Regulations, State jurisdiction, Fed- 
eral jurisdiction, Industrial wastewater, Planning, 
Enforcement, Legal aspects, Financing, Permits, 
Legislation, Grants, Construction. 


Since the present goals of the Clean Water Act 
cannot be met, proposals to fine-tune this basically 
sound legislation are presented. Dropping the 1985 
date and extending the 1983 goal to 1993 would 
allow for 2 complete planning and evaluation 


cycles. The technology-based approach must be 
preserved. Overtreatment of wastewater should be 
minimized by considering the assimilative capaci- 
ties of the receiving waters. It is recommended that 
appropriations for state program grants be main- 
tained through 1993 to provide enough time for 
the states to develop alternative sources of funds. 
Much research and development should be shifted 
to the states, with a clearing house to avoid dupli- 
cation of effort. Municipalities should be encour- 
aged to provide wastewater treatment services as 
public utilities, thus developing funds for operation 
and eventual replacement of facilities. Current en- 
forcement provisions of the Clean Water Act have 
been reasonably effective and should be retained. 
Options for strengthening the program include re- 
quiring discharges to publicize serious violations, 
imposing fines by administration rather than by 
court action, and bans on new connections to 
wastewater systems if necessary. Economic incen- 
tives for better water quality are payment to mu- 
nicipal treatment plants for good performance, use 
of circuit riding consultants, promotion of industri- 
al waste exchanges to promote recycle and reuse, 
and encouragement of innovation by cash awards. 
(Cassar-FRC) 
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LEGAL AND INSTITUTIONAL CONSTRAINTS 
AND OPPORTUNITIES IN WETLANDS EN- 
HANCEMENT, 

S. McCreary. 

In: Wetland Restoration and Enhancement in Cali- 
fornia, M. Josselyn, ed. California Sea Grant Col- 
lege Program Report No T-CSGCP-007, Tiburon 
Center for Environmental Studies, San Francisco 
State Univ., December 1982. p 39-52, 1 Fig. 


Descriptors: *Wetlands, *Watershed management, 
*Institutional constraints, *Legal aspects, *Aquatic 
habitats, Estuaries, Habitats, Shore protection, 
Policy making, Coastal zone management, Ecosys- 
tems, Coastal marshes. 


Wetlands restoration is guided by corplex, over- 
lapping laws, agency policies, and attitudes, while 
concurrently trying to reverse the trend towards 
loss of valuable habitats through catastrophic 
events (major dredging or filling projects) and 
gradual degradation (excessive siltation, loss of 
buffers, or interruption of freshwater flows). This 
paper gives an overview of the legal and institu- 
tional issues in California, including the evolution 
of state policy towards wetlands protection, feder- 
al trends in wetlands management, institutional 
issues surrounding land acquisition, watershed 
management and protection, the role of scientists 
in enhancement, and the role of citizen activists 
and non-profit organizations. California is also de- 
veloping programs to manage unit resources--cou- 
pling the land side of the coastal zone together 
with the water side thus creating a unified zone of 
watershed, shoreline, and waterbody. Various 
management techniques are used, including land 
use regulation, land acquisition by public agencies, 
and on-site stewardship. Ten recommendations are 
offered to move from general goals towards com- 
prehensive implementation plans: make restoration 
an explicit resource policy goal; simplify the 
permit process; develop mechanisms that enable 
negotiations for off-site mitigation; improve meth- 
ods to involve scientists and scientific information; 
refine the ecosystem management strategy; stream- 
line the land acquisition process; expand the role of 
non-profits as land acquisition agents; recognize 
watershed as the logical unit for ecosystem man- 
agement; recruit the private sector for technical/ 
financial support; and unify the fragmentary wet- 
lands restoration community. (Atkins-Omniplan) 
W83-03692 


TECHNOLOGY TRANSFER PROGRAM: 
URBAN STORMWATER MANAGEMENT IM- 
PLEMENTATION IN IOWA, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 4A. 
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STATE OPTIONS FOR NONSTRUCTURAL 
FLOOD RISK MANAGEMENT, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field 6F. 
W83-03702 


A COMPARATIVE’ EVALUATION OF 
GROUND-WATER MANAGEMENT TECH- 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 4B. 
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LEGAL ANALYSIS OF THE LEE COUNTY 
WATER SUPPLY PROBLEM, 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

M. C. Jarman, A. L. Sage, III,, and W. Hooper, Jr. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249615, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Completion Report, April 1983. 60 p, 40 Ref, 1 
Append. A-183-MS(1), 14-34-0001-2126. 


Descriptors: *Water law, *Water allocation, 
*Water rights, Water management, Water rates, 
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tion, Water demand, *State regulation. 


The rapid economic expansion of Lee County, 
Mississippi, has created a demand for water that 
will require the county to supplement its present 
utilization of groundwater with surface water by 
the year 2000. An engineering study conducted by 
the Tennessee Valley Authority has recommended 
a long-range plan that combines effective water 
conservation measures with a cost-effective con- 
junctive use of surface groundwater. This paper 
identifies and discusses legal issues that arise from 
the proposed plan as well as currently existing 
legal authority that is available for managing water 
resources in the Lee County area. The legal issues 
discussed include: (1) state regulation of surface 
waters, with primary emphasis on Mississippi’s 
Water Conservation Law; (2) state regulation of 
groundwater, including discussion of Mississippi’s 
very limited Ground Waters Act, different theories 
of groundwater regulation, and an examination of 
case law from Mississippi and other jurisdictions; 
(3) a discussion of three federal statutes, the Safe 
Drinking Water Act, National Environmental 
Policy Act of 1969, and the Rivers and Harbors 
Appropriation Act of 1899, that affect the pro- 
posed plan; (4) an analysis of the relative abilities 
of the Tombigbee River Valley Water Manage- 
ment District and the Lee County Board of Super- 
visors to implement the proposed plan; and (5) a 
discussion of district project, financing and rate 
making. The report includes some suggestions for 
revisions of current Mississippi water resources 


law. 
W83-03720 


INSTITUTIONAL FRAMEWORK FOR CON- 
JUNCTION USE OF SURFACE AND GROUND- 
WATER IN TUPELO-LEE COUNTY, MISSIS- 
SIPPI: PHASE II, 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 4B. 
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WATER RIGHTS, WATER REGULATION, AND 
THE ‘TAKING ISSUE’ IN HAWAII, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

W. Kloos, N. Aipa, and W. B. C. Chang. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-249706, 
Price codes: AO8 in paper copy, AOI in microfiche. 
Technical Report No 150, May 1983, 114 p. 
OWRT B-062-HI(1), 14-34-0001-1113. 
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*Hawaii, *Native Hawaiian water rights, *Appur- 
tenant water rights, In-stream uses, Regulatory 
mandate, McBryde v. Robinson, Constitutional 
mandate. 


The unique situation concerning water rights in 
Hawaii presents some particular difficult legal 
questions. This report analyzes the Constitution, 
‘taking’ issues involved if Hawaii were to move 
from its present, judicially created system of water 
rights to a system allocating water based on limit- 
ed-duration permits. Such a problem arises under 
the Fifth Amendment of the United States Consti- 
tution (prohibiting the taking of property without 
just aa because present Hawaiian 
water rights, namely riparian, appurtenant and 
konohiki water rights,could be considered ‘proper- 
ty’. Replacing such righs with permits of limited 
duration, or the failure to grant a permit to an 
existing inchoate use, might therefore be consid- 
ered a taking. Hence, the issue as to whether or not 
compensation in such cases is constitutionally com- 
pelled casts a pall of legal and economic uncertain- 
ty over the adoption of a permit system. A model 
is developed for answering these questions based 
on the following steps: (1) the determination of the 
present state of water rights, (2) ascertainment of 
the degree to which these rights constitute ‘proper- 
ty’ in a constitutional sense, (3) an assessment of 
the degree to which a comprehensive regulatory 
system is required by the constitutional amende- 
ment on water resources, (4) a discussion of the 
desirability of a limited-duration permit system, (5) 
the derivation of a test for determining whether a 
taking has occurred, and (6) the isolation of differ- 
ent factual patterns which would raise a taking 
question. The constitutional analysis proceeds 
under the assumption of a pre-McBryde state of 
affairs since this presents a ‘worst case’ scenario 
and magnifies the constitutional issues involved. In 
conclusion, a limited duration-permit system is rec- 
ommended as a constitutionally permissible and 
viable means of maintaining the needed flexibility 
to meet future demands and shifting uses. 
W83-03779 
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STATED FINANCING POLICIES OF GOVERN- 
MENT AGENCIES AND THE EXPERIENCE 
OF RURAL WATER SUPPLY SYSTEMS, 
Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agricultural Economics. 

For primary bibliographic entry see Field 6A. 
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MAKING WAVES: PUBLIC PARTICIPATION 
IN STATE WATER PLANNIN! 


G, 
North Carolina Univ. at Chapel Hill. Dept. of City 
and Regional Planning. 
D. R. Godschalk, and B. Stiftel. 
Journal of Ap; 
4, 1981. p 597-614, 2 Fig, 6 Tab, 16 Ref. OWRT A- 
096-NC(4), 14-34-0001-5035. 


plied Behavioral Science, Vol 17, No 


Descriptors: Water quality, *Public participation, 
Decision making, *Policy making, Management 
planning, Water pollution control, Public policy, 
Public opinion, Environmental policy, North 
Carolina. 


In North Carolina the 208 plan is the response to 
Federal Law which requires states to control 
sources of water pollution, and to facilitate public 
participation in planning for water quality manage- 
ment. An evaluation was made of public icipa- 
tion in 208 planning. The middle-class, self-interest 
bias was found in the NC program as in most U. S. 
public participation. Despite earnest efforts to in- 
volve a broad spectrum of the public, leaders of 
affected interest groups-farm, business, and local 
government-dominated participation. _ Initially, 
State water planners sought public support for 
stronger regulation of pollution sources, but ended 
with a considerably milder plan in which manda- 
tory regulation was shelved in favor of voluntary 
compliance by pollution produces. People without 
a direct economic interest largely failed to partici- 
pate, thus if the state planners had concentrated on 
mobilizing environmental and civic activists, they 


probable would have generated more support for 
strong regulations. Because the final plan recom- 
mendations were more closely in agreement with 
participant opinion than were earlier drafts or staff 
—: the public can be expected to fat great- 
er support to the 208 plan as a result o 

tion. work presents an bk yrengs to © pane 
participation evaluation research that can be used 
to refine existing participation theory. 
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MANAGING THE RISK AND LIABILITY OF 
TOXIC CONTAMINATION OF WATER 
SUPPLY, 

Geomet Technologies, Inc., Rockville, MD. 

R. T. Allen, C. I. Judkins, Jr, and W. E. 
McQueeney. 

Journal of the New England Water Works Associ- 
ation, Vol 96, No 4, p 286-297, December, 1982. 


Descriptors: Water pollution sources, *Liability, 
*Legal aspects, Insurance, *Groundwater contami- 
nation, *Risks, *Water pollution control. 


Well closings are occurring nationwide due to 
contamination of their waters with organic com- 
pounds, insecticides, chlorides, nitrates, metals, in- 
organics, landfill leachates and industrial wastes. 
The primary cause of groundwater contamination 
is inappropriate waste disposal practices. It is noted 
that 12 separate epidemiological studies have impli- 
cated waterborne carcinogens in excess cancer 
mortality. At present, 90% of the toxic chemicals 
in drinking water remain unidentified. The legal 
aspects of insurance for the water companies and 
their employees as well as the local township man- 
agment against injury from contaminated water are 
considered. A strategy is presented to manage the 
risk and liability of toxic contamination of water 
supplies. The first segment of the strategy calls for 
interviews, surveys, and mappings of the area 
proximate to the water source in order to obtain a 
rough estimate of the risk of toxic contamination, 
any threat to human health, and potential liability 
claims upon the utility. The second segment is a 
preliminary analysis of the raw water via appropri- 
ate GC/MS and atomic absorption analysis of sam- 
ples. Third is a detailed analysis of problematical 
sites; and fourth is the design and implementation 
of programs to maintain quality, advise and assure 
customers and cope with liability aspects including 
appropriate insurance, periodic audits, water qual- 
ity monitoring steps, interface with regulatory 
bodies, and communication with the public and 
customers. (Baker-FRC) 
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THE ESTIMATION AND APPLICATION OF 
THE DEMAND FOR DISCHARGE WITHIN 
THE CONTEXT OF WATER QUALITY MAN- 
AGEMENT SYSTEMS, 

Clemson Univ., SC. Dept. of Economics. 

M. T. Maloney. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246504, 
Price codes: A04 in paper copy, A01 in microfiche. 
Water Resources Research Institute Publication 
No 105, Clemson Univ., SC., June 1983. 65 p, 4 
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paired water quality, Planning, *Costs, Compara- 
tive costs, Incremental costs, Cost estimation. 


This study is composed of three parts. The first is a 
history of water Ferg control legislation fol- 
lowing the 1972 Federal Water Pollution Control 
Act. Part two is a theoretical investigation of pol- 
lution control institutions. The third section is a 
review of an analytical technique helpful in esti- 
mating the value of transferability of pollution 
permits. The history of water pollution control 
regulation shows the divergence of actual regula- 
tory practices from those advocated by policy 
analysts. Practice has tended toward the ap- 
proaches where compliance was most easily moni- 
torable. It is often omitted monitoring cost element 





which is built on section two. There it is argued 
that to the extent any discretion is left to independ- 
ent economic agents in adjusting pollution levels, 
transferable permits are superior to other ap- 
proaches. Taxes force the problem of inducing 
unacceptably large levels of pollution should the 
tax be inay priately set. Moreover, compliance 
monitoring is no less difficult. Standards have been 
the regulatory approach of choice because of mon- 
itoring. An estimate of the gains from shifting the 
regulatory regime away from standards towards 
transferable permit is useful in weighting the ad- 
ministrative costs of such a move. Section three 
develops a method for obtaining such an estimate 
based on the limited information generalized by the 
standards rule. 
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STATE OPTIONS FOR NONSTRUCTURAL 
FLOOD RISK MANAGEMENT, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

J. P. Royer. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246512, 
Price codes: A07 in paper copy, AOI in microfiche. 
Water Resources Research Institute Report No 
196 North Carolina State Univ., Raleigh, June 
1983. 133 p, 17 Fig, 3 Tab, 95 Ref, 3 Append. 
OWRT B-140-NC(1), 14-34-0001-1255. 
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structural alternatives, *Public policy, Meson 
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tion, Legislation, Policy making, Flood Plain 
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Options for a program of nonstructural flood risk 
management in North Carolina are examined 
through analyses of (1) current state legislation 
governing flood plain management, (2) land-use 
patterns on North Carolina flood plains, (3) the 
attitudes of local officials toward alternative meas- 
ures for nonstructural flood risk ement, and 
(4) simplified methods for evaluating the costs and 
benefits of flood plain regulation and acquisition. 
The analyses reveal opportunities to modify exist- 
ing policies toward flood plain ement in the 
state; with efforts coueulaiie on (1) broadened 
local authorities for re; ting flood plains and (2) 
expanded programs of technical and financial as- 
sistance by the state under a designated lead 
agency with a full-time interdisciplinary staff for 
flood plain management. 
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INDUSTRIAL WASTEWATER PRETREAT- 

MENT STANDARDS--A LOCAL APPROACH, 

Burns and McDonnell, Kansas City, MO. 

inae H. Lovell, S. A. Christopher, R. Ream, and R. 
ippe 

Public Works, Vol 114, No 1, p 33-35, January, 

1983. 2 Tab. 


Descriptors: *Industrial wastewater, *Pretreatment 
of wastewater, *Effluent limitation, Wastewater 
treatment, St. Joseph, *Missouri, Standards, Regu- 
lations, Water quality control, Water pollution 
control, *Water quality standards. 


St. Joseph, Missouri, has developed an industrial 
wastewater pretreatment program based on local 
industrial conditions and the capacity of the city 
treatment works. Forty-nine of the total of 175 
diversified industrial plants contribute about 30% 
of the total wastewater. After establishing a list of 
maximum allowable pollutant concentrations for 
the municipal treatment plant influent, individual 
disagreements were worked out. Enforcement is 
flexible, allowing a variance for a limited period of 
time during which the pretreatment system is de- 
veloped. Industries submit a compliance a 
semiannually. The city also monitors industrial dis- 
charges to verify the reports. If a suspension order 
is issued, the industry must stop contributing to the 
treatment plant until remedial action is taken. 
(Cassar-FRC) 
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New Zealand Journal of Agriculture, Vol 145, No 
6, p 11, December, 1982. 
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New Zealand’s irrigation funding policies have 
been changed so that all schemes are on an equal 
basis. A 70% overall subsidy for off-farm develop- 
ments applies to community and private schemes. 
A new rural bank loan is available to finance on- 
= schemes. It allows for no repayment during 

the first three years of the loan. As a result of the 
policy change spray irrigation, an efficient user of 
water, is now ehgible for loans on favorable terms. 
Cassar-' 
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INTERACTIVE NONSTRUCTURAL FLOOD- 
CONTROL 

Camp, Dresser - d McKee, Inc., Annandale, VA. 
S. A. Hanson-W: 

Journal of the Water Resources Planning and Man- 
agement Division, of the American 
Society of Civil <I ol 108, No WR3, p 
333-334, October, 1982. 1 Ref. 


Descriptors: *Flood damage, *Flood plain man- 
ement, *Nonstructural alternatives, Planning, 
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A comment on ‘Interactive Nonstructural —— 
Control ’ by George F. McMahon, 
lished in the Journal of the Water Resources 
ning and Divi 

American October, 
1981, points out that the described planning tool is 
not eco ly feasible for the analysis of large 
numbers of structures (10,000). The Structures In- 
ventory of Damages (SID) pro; and the Ex- 
pected Annual Flood Damage 

program were used together to study 75,000 struc- 
tures on 357 reaches in the Red Run-Lower Clin- 
ton River watershed near Detroit, Michigan. SID 
calculates ible — from representative 
samples. EAD finds the damage-frequency 
relationship for each reach using the stage-damage 
relationship generated by the SID program. 


(Cassar- 
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SALINITY AND RESOURCE DEVELOPMENT 

PROBLEMS IN EAST KENT, 

P. W. Herbertson. 

Journal of the Institution of Water Engineers and 

Scientists, Vol 36, No 6, p 415-436, December, 

1982. 8 Fig, 5 Tab, 6 Ref. 

Descriptors: *Saline water, “Agriculture, *Water 
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a Stour Estuary, *United Kingdom, 
ater use. 


The salinity re; aap of the Lower Stour Estuary 
system in East Kent was investigated to predict the 
effects of further water abstraction on water qual- 
ity. A major source of saline water other than 
seawater is discharges from several collieries. The 
river basin contains many former marshes now 
used for culture of a wide variety of crops and for 
livestock raising. The Richborough Power Station 
is licensed to abstract 136.8 ML per day of cooling 
water. A public water supply reservoir was pro- 
and rejected because it was deemed too 
intrusive to the valley. niin cemean 4o- 
mands led to the request for additional abstraction 
from the tidal river. Modeling of the estuary 
system indicated that under low flow conditions 
the irrigation water quality would be difficult to 
maintain, it the mine water discharge was a 
significant factor, that increasing agricultural de- 


mands would require improvement in water qual- 
eS eee ones facili- 

ties, and that reservoir could increase 
tes oui eater t raaeiestn ate It was 
pr ae that the mine discharges be diverted 
via a 


to 


HYDROLOGIC EVALUATION OF SMALL IM- 
POUNDMENTS IN ARID AND SEMIARID RE- 
GIONS, 
Arizona Univ., Tucson. of H and 
— Dept. ydrology 
D. D. Evans, D. W. Young, and L. P. Onyskow. 
pan from the National Technical Information 
Service, S yy VA 22161 as 1 in microfiche 
Price codes: in ry, AOl in micro! 
Water Resources Soewd Ces Completion 
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» *Arizona, Model studies, Sonoita Creek water- 
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In the arid and semiarid regions of the Pacific 
Southwest there is interest in the further develop- 
ment of small impoundments of water for recrea- 
tion or other purposes by private enterprise or 
government agencies. Such impoundments have 
downstream hydrologic impacts which need to be 
evaluated prior to construction. The objective of 
this research was to dev a scheme for evalua- 
tion which is simple and 

quirements. A was constructed whereby the 
potential hydrologic impacts of small reservoirs 
can be evaluated prior to their construction. The 
methodology is simplistic and requires easily ob- 
tainable data, so that numerous modifications to 
such variables as reservoir capacity, spillway re- 
leases and controlled releases can be made and 
analyzed in a short peiod of time. | helped 


it. No simple model was found to ade- 
quately describe rainfall/runoffs for an ungaged 
wai 
W83-03667 


POPULATION BIOLOGY IN SMALL HAWAI- 
IAN STREAMS, 


Hawaii Univ. at Manoa, Honolulu. Water Re- 

sources Research Center. 

R. A. Kinzie, III,, and J. I. Ford. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB83-243154, 

Price codes: AOS in copy, AOl in microfiche. 

Technical Report No 147, October 1982. 83 p, 17 
ig, 13 Tab, 34 Ref. OWRT A-080-HI(1), 14-34- 

1-1113. 


Descriptors: *Fish populations, Freshwater fish, 
*Fish *Crustaceans, Biology, Ecology, 
Streams, *Lentipes concolor, *Threatened species, 
Maui, Kauai, Molokai, Oahu, *Hawaii. 


Intensive stream surveys were conducted on Maui 
and Kauai in Hawaiian island streams during Octo- 
ber 1979 7 1982 to investigate w the 
presence of predaceous eleotrids in terminal 
reaches of low-gradient streams excluded the rare 
goby, Lentipes concolor, from this habitat and 
restricted it to higher elevations. An attempt was 
also made to determine whether a correlation 
exists between seasonality of stream discharge pat- 
terns and the two life history parameters (spawn- 
ing and — of the indigenous, diadromous 
species. Two small streams, Pua’alu’u 
and Pepeiaolepo, on the island of Maui, and an- 
other small stream, Maunapuluo, on the precipi- 
tous Na Pali Coast of Kauai were selected as study 
areas. Although evidence indicated that Eleotris 
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sandwicensis preys upon gobies and rarely coexists 
with Lentipes, many other factors influence the 
effectiveness of Eleotris as a predator. Factors 
affecting the distribution and abundance of Len- 
tipes are complex. No sharply defined periodicity 
was found in the recruitment of diadromous fishes, 
crustaceans, or mollusks. In-stream factors, among- 
stream and among-island differences in physical 
and biotic parameters apparently make recruitment 
into small Hawaiian streams an event in which 
chance plays a dominant role. In larger streams 
these stochastic processes may be averaged out and 
populations of these indigenous ls are more 
stable. The importance of these physical, biotic 
factors in determining the disturbance of popula- 
tions of native stream fauna is discussed. 

W83-03676 


DEVELOPMENT OF REGIONAL WETLAND 
RESTORATION GOALS: COASTAL WET- 


LANDS, ‘ 
California Coastal Commission, San Francisco. 

J. Zentner. 

In: Wetland Restoration and Enhancement in Cali- 
fornia, M. Josselyn, ed. California Sea Grant Col- 
lege Program Report No T-CSGCP-007, Tiburon 
Center for Environmental Studies, San Francisco 
State Univ., December 1982. p 24-31. 


Descriptors: *Wetlands, *Coastal waters, *Water- 
shed management, *Regional development, *Wa- 
tershed development, Standards, Wildlife habitats, 
Habitats, Shore protection, Primary productivity, 
Tidal lands, Salt marshes, Tidal flats, Water birds, 
Wildlife. 


Of 381,000 acres of coastal wetlands in California 
prior to 1900, only 105,000 acres remain today. 
The California Legislature resolved that in the 
next 20 years, 50% more wetlands should be cre- 
ated; however, to be successful, a restoration plan 
must determine what types and how much of 
particular habitats are most needed, or valuable for 
each restoration project. Coastal wetlands have a 
set of values and each value has a recognized 
utility. Eight values are cited as representing the 
values of wetlands: high primary productivity, 
shoreline protection, wildlife habitat, water purifi- 
cation, groundwater recharge, flood protection, 
habitat for commercially important fish and shell- 
fish, and cultural values, such as education and 
recreation. The major value of California’s coastal 
wetlands is as a plant and wildlife habitat. These 
wetlands have little value for most commericial 
fish or as horseline protectors, water eo 
groundwater rechargers or flood controllers. Pri- 
mary productivity of wetlands is high but wildlife 
utilization of that production occurs within the 
wetland. Cultural values depend on the wetland’s 
value as a plant and wildlife habitat. Additionally, 
of 12 endangered or rare California species of 
birds, reptiles and mammals, nine are residents of 
or associated with coastal wetlands and five are 
almost entirely dependent on salt marshes. The 
creation of habitat for wildlife and human use 
should be the major restoration goal on a statewide 
basis, but each habitat’s latitude must be consid- 
ered. The values for the North, Central and South 
regions are different, therefore, the restoration 
goals must be resolved within their regional frame- 
works. (Atkins-Omniplan) 

W83-03691 


INSTREAM FLOW REQUIREMENTS FOR 
FISH AND FISHERIES IN MAR 


YLAND, 
— Univ., Solomons. Chesapeake Biological 
b 


For primary bibliographic entry see Field 2E. 
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MACROINVERTEBRATE COLONIZATION OF 
MULTIPLATE SAMPLERS IN THE OHIO 
RIVER: THE EFFECT OF DAMS, 

Cincinnati Univ., OH. Dept. of Biological Sci- 
ences. 

D. C. Beckett, and M. C. Miller. 
Canadian Journal of Fisheries and A 
ences, Vol 39, No 12, p 1622-1627, 
1982. 1 Fig, 3 Tab, 29 Ref. 


atic Sci- 
mber, 


Descriptors: *Dam effects, *Invertebrates, *Water 
currents, *Ohio River, Macroinvertebrates, Aquat- 
ic habitats, Flow velocity, Amphi 
— insects, Aquatic animals, * 


Midges, 
nvironmental 


The effects of river current velocity on macroin- 
vertebrate colonization of multiplate samplers 
were studied in fast and slow currents (down- 
stream and upstream of a surface release dam) in 
the Ohio River in 1979. Slow water colonies were 
dominated by the amphipod, Gammarus sp.; fast 
water colonies, by hydropsychid caddisflies. The 
winter stonefly Taenio “aac burksi and the chir- 
onomid Polypedilum illinoense were significantly 
more abundant in slow water; the chironomids 
Cricotopus bicinctus, P. convictum, and Rheotany- 
tarsus sp., and the caddisfly Hydropsyche orris 
were more abundant in fast water. When colonized 
sampler plates were moved to the opposite type of 
current, the colonies gradually changed composi- 
tion with time to form communities more typical 
of the current velocity. These changes seemed to 
be independent of crowding of living space, dis- 
solved oxygen, temperature, and conductivity of 
the water. (Cassar-FRC) 

W83-03824 
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RIVER BASIN WATER QUALITY MONITOR- 
ING NETWORK DESIGN, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
ineering. 
or primary bibliographic entry see Field 5A. 
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7B. Data Acquisition 


DEVELOPMENT AND CONSTRUCTION OF A 
STATIONARY MEASURING SYSTEM FOR 
LIMNOLOGICAL OBSERVATIONS ON THE 
AMMERSEE (ENTWICKLUNG UND BAU 
EINES STATIONAREN MESSSYSTEMS FUR 
LIMNOLOGISCHE BEOBACHTUNGEN AUF 
DEM AMMERSEE), 

G. Michler, and B. Wuschansky. 

Wasserwirtschaft, Vol 72, om 5, p 215-217, May, 
1982. 3 Fig. (No English Summary). 


Descriptors: *Measuring instruments, *Limnology, 
*Hydrometeorology, *Data collections, *Data in- 
terpretation, Data transmission, Floats, Floating 
measuring station, Ammersee, *Federal Republic 
of Germany, Electronic equipment, Microelectron- 
ics, Energy transfer, Metabolism, Phytoplankton, 
Air temperature, Water temperature, Costs, Am- 
mersee. 


A floating measurement platform with indepen- 
dently designed and assembled electronic equip- 
ment (based on the principles of microprocessors) 
for measuring, transmitting, receiving, and analyz- 
ing hydrometeorological and limnological data 
was constructed for use in the Ammersee (Federal 
Republic of Germany). The platform was designed 
to measure factors such as energy turnover on the 
lake surface, evaporation over a free water area, 
energy input via wind stress, temperature and den- 
sity stratification, metabolism, population dynamics 
in relation to production factors, and sedimentation 
rate. Some of the parameters were suitable for 
continuous registration. The platform could hold 
six to eight persons and could be used for periodic 
studies to assess productivity (e.g., volume and 
composition of phytoplankton). It consisted of two 
floats, each made of four 216-liter oil barrels 
welded together. The platform was filled with 20 
kg polyurethane foam to make it almost unsinka- 
ble. The floats were topped with wooden boards 
and railings. The atmospheric data collector and 
warning lights were carried on a 4-m-high mast. 
Electronic and voltage equipment was housed in a 
galvanized steel covered wooden chest. Two an- 
chors were fashioned, each from five concrete- 
filled and steel-armored automobile tires. The plat- 
form was anchored 750 m from the lake bank 


(water depth, 21 m). Due to adverse weather and 
lake conditions and to the large number of cable 
cores (96) required, analog data values were digita- 
lized and transmitted serially to the analyzing 
device via one carrier. The majority of the measur- 
ing capacity was used to determine temperature. 
Equipment for lighting protection was installed. 
The cost of the platform was 3,000 DM, that of the 
electronic equipment was 6,000 DM. (Gish-FRC) 
W83-03527 


AUTOMATIC DETERMINATION OF SNOW 
COVER (SCHNEEDECKE AUTOMATISCH ER- 
FASST), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

B. Schadler, and F. Koch. 

Wasser, Energie, Luft, Vol 73, No 1/2, p 15-16, 
January/February, 1981. 2 Fig, 3 Ref. English 
Abstract. 


Descriptors: *Snow cover, *Gamma radiation, 
*Rain gages, *Soil moisture, *Measuring instru- 
ments, Gamma snow control, *Switzerland, Reser- 
voirs, Potential water supply, Alps, Flood flow, 
Flood control, River flow, Water level, Snow 
depth, Snowmelt, Thaw, Water supply, Forecast- 
ing, River forecasting, Flood forecasting. 


The ability to determine the water equivalent of 
winter snow cover is important in Switzerland, 
since the summer volume of many alpine reservoirs 
and the flow of Swiss midland rivers are dependent 
on this. An automatic device to perform this func- 
tion is described: the gamma snow sound, whose 
measurements are based on the attenuation of 
gamma radiation as it penetrates a medium. The 
equation used to calculate this attenuation involves 
the relationship between the intensity of the 
gamma radiation, a medium-specific absorption co- 
efficient, and the depth of the irradiated snow. The 
device, which has been in use since 1975, employs 
a cobalt-60 radioactive source of 7.5 millicuries 
(half life 5.25 yr). The same type of device may 
also be used to determine soil moisture: three 
Geiger-Muller (GM) counters are sunk into the 
soil, and the additional weakening of radiation 
intensity with increasing soil moisture allows an 
estimation of water content changes in the entire 
soil layer between the surface and the buried GM 
counters. Results can be printed out or stored. An 
example is given of measurements made in the 
winter of 1979/80 in the Rietholzbach catchment 
area (Switzerland). Snow cover built up from mid- 
December to its greatest depth on 23 January, 
when it was 85 mm water equivalent, which corre- 
sponded to a water reserve of 270,000 cu m for the 
area. A thaw accompanied by heavy rain ensured 
in February, after which a flood wave of 3,440 cu/ 
m sec was measured on the Rhine at Rheinfelden. 
(Gish-FRC) 

W83-03529 


A QUESTION OF SAMPLING, 

Welsh Water Authority, Powys (Wales). Director- 
ate of Scientific Services. 

D. G. Salker. 

Effluent and Water Treatment Journal, Vol 22, No 
5, p 184-185, 187-189, 191, May, 1982. 3 Fig, 10 
Ref. 


Descriptors: *Sampling, *Measuring instruments, 
*Design criteria, Sample preservation, Sample 
preparation, Water sampling, Biological samples, 
Water analysis, Chemical analysis, Pollutant identi- 
fication. 


A brief introduction to the concepts, applications 
and limitations of sampling as a means of water 
quality monitoring is presented. The nature of sam- 
pling is briefly discussed in addition to the practi- 
cal aspects that are of assistance in answering 
questions such as what type of sample should be 
taken, where should sampling be done, when 
should samples be taken, how many are needed, 
and why sample at all. Sampling is an activity that 
may be used to abstract water quality information 
with great economy of effort, provided care is 
taken in all aspects of the planning of a scheme. 





Good planning for sampling to be effective re- 
quires the following criteria and expertise to be 
met: a clear idea of the objective of the program, 
sound technical knowledge, and a judgement 
aided by statistical techniques where needed. In 
most cases discrete, intermittent sampling is used as 
opposed to continuous sampling for economic and 
other practical considerations. In choosing a posi- 
tion from which to sample, care must be taken to 
provide samples that are valid. Samples should be 
taken so as to reveal any differences in diurnal 
times, variations between days, weeks, months or 
seasons. There are two major types of samples: the 
single discrete sample and the composite sample. 
The number of samples needed to indicate various 
findings is discussed. (Baker-FRC) 

W83-03595 


EVALUATION OF A DISSOLVED OXYGEN 
FIELD TEST PROTOCO! 

National Bureau of Standards, Washington, DC. 
National Engineering Lab. 

G. Kulin, W. W. Schuk, and I. J. Kugelman. 
Journal of the Water Pollution Control Federation, 
Vol 55, No 2, p 178-186, February, 1983. 9 Fig, 4 
Tab, 5 Ref. 


Descriptors: *Dissolved oxygen, *Wastewater 
analysi *Measuring instruments, Oxygen, 
*Wastewater treatment, Activated sludge process, 
Aeration, Calibration, Standards. 


A test protocol developed for on-line dissolved 
oxygen meters was evaluated in a 60-day field test 
in an extended aeration activated sludge tank. 
Thirteen meters from seven manufacturers were 
tested. A portable dissolved oxygen meter was 
used as a transfer standard. Calibration was done 
with clarifier effluent. Experience during the test 
resulted in several suggestions for operating these 
meters. The portable reference probe should be 
slowly oscillated during readings to avoid entrap- 
ment of air bubbles. On-line meters should not be 
recalibrated on the basis of readings during the first 
day or two. The probe and its support structure 
should have smooth contours and interior wiring 
to prevent fouling with the stringy materials 
present in the tanks. The sensor should be exposed 
directly to the aeration basin, but not directly 
perpendicular to the strongest currents. Mechani- 
cal devices used to hold the probe assembly should 
allow quick release. The design should facilitate 
quick membrane replacements. Membrane and 
probe cleaning on a regular basis is not recom- 
— unless readings indicate fouling. (Cassar- 


W83-03631 


ELECTROMAGNETIC DETERMINATION OF 
SOIL WATER CONTENT USING TDR: I. AP- 
PLICATIONS TO WETTING FRONTS AND 
STEEP GRAD 


Department of Agriculture, Ottawa (Ontario). 

Land Resource Research Inst. 

G. C. Topp, J. L. Davis, and A. P. Annan. 

Soil Science Society of Americal Journal, Vol 46, 

= 4, p 672-678, July/August, 1982. 10 Fig, 18 
ef. 


Descriptors: *Soil water, *Leaching, *Predicting, 
Soil moisture availability, Drainage, Dielectric 
constant, *Time-domain reflectometry. 


The applications and limitations of time-domain 
reflectometry (TDR) are studied when used on 
lel transmission lines for measurement in a 

Id simulation. Experiments were conducted in a 
laboratory where simulations of wetting and 
drying were better controlled. The TDR method 
using parallel wire transmission lines is a practical 
and bee aoe to pe soil water content 
averaged over depth even when steep ients or 
wetting fronts are present. Where a nF pw ta 
tric constant exists it is possible to measure both 
the distance to the wetting front and the amount of 
water behind the wetting front during an infiltra- 
tion experiment if one uses the fact that the TDR 
trace shows the impedance difference between dry 
and wet soil. The water content measured by the 
TDR technique was found to be the same as the 
average water content to within 0.01 cubic cm/ 
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cubic cm in extremely nonuniform conditions. 
(Baker-FR 
W83-03766 


A _ PERMEAMETER WHICH ELIMINATES 
BOUNDARY FLOW ERRORS IN SATURATED 
HYDRAULIC CONDUCTIVITY MEAS- 
North Carolina State Univ. at Raleigh. of 
Soil Science _ 


R. L. Hill, and L. D. King. 
Soil Science Society of America Journal, Vol 46, 
No 4, p 877-880, July/August, 1982. 4 Fig, 7 Ref. 


Descriptors: *Permeability coefficient, “traning 
instruments, Permeameters, Acrylic swelling, 


properties. 


In many laboratory hydraulic conductivity meas- 
urements, flow of solution along the soil-permea- 
ronan st oy ae te po be 
permeameter is i whi i 
to eliminate boundary flow errors during such 
measurements. The permeameter is in three parts. 
The top and bottom sections are constructed from 
acrylic resin materials. The center section is an 
performed, 


of dislodged soil particles into the higher velocity 
region of the flow, or both. Differences 
in the K for the bo and center flow regions 
were not as great as in earlier studies; however, the 
soil used here was relatively nonex ive. The 

rmeameters _— to effectively eliminate 

undary flow the hydraulic conductivity 
measurement. Through the use of the removable 
aluminum sleeve, the permeameters offer advan- 
tages in adaptability to disturbed and undisturbed 
soil — and in elimination of = associ- 
ated with acrylic swelling. (Baker-FRC) 
W83-03770 


A DEW-POINT HYGROMETER FOR FIELD 
U 
a State Univ., Corvallis. Dept. of Forest 


g. 
H. R. Holbo. 

Agricultural Meteorology, Vol 24, No 2, p 117- 
130, June, 1981. 9 Fig, 1 Tab, 10 Ref. 


Descriptors: Mg wr oy *Dewpoint, *Humid- 
ity, Dewcels, Measuring instruments, Lithium 
chloride, Temperature, Evaporation. 


A dewcel design has been used for measuring 
ambient dewpoint temperature at remote field sites. 
This hygrometer is based on the effectiveness of 
salts dissolved in aqueous solution to depress the 
equilibrium v: pressure in the s ing at- 
mosphere. Lithium chloride is effective over a 
wide humidity . The hy 's sensor is 
heated el ically rather by conduction 
through salt solution, reducing size and power 
uirements of the unit. The sensor guration 

iffers from that of the Campbell version in that it 

has a 40% smaller surface area and uses fine-gage 
latinum electrodes, a tightly woven fiberglass 

fabric for holding the salt, and small-gage support 
wires. The bobbin heater is a vitreous-enameled 
wire-wound power resistor. Transistor heat-sink 
i ing between ther- 


eep the power 
turned on at all times while the lithium chloride 
solution was in the apparatus. On occasions when 
batteries went dead, dewcels were by 
corrosion, and data was rendered useless. 

was also caused by loose electrodes. (Cassar-FR 
W83-03796 


A SIGNAL RECORDING AND PRINTING 
SYSTEM FOR TELEMETERING RAIN- 
GAUGES, © 


Meteorological Office, Poona (India). 
N. V. Iyer. 


Mausam, Vol 33, No 3, p 355-360, July, 1982. 7 
Fig, 2 Tab, 3 Ref. 


Descriptors: *Rain gages, *Telemetry, 
transmission, Remote sensing, Automation. 


The automatic signal recording and printing 
system for telemetering rain gage data used by the 
India Meteorologi it is described. 
The receiver and tape recorder are automatically 
switched on and off before and after the scheduled 
transmission time. The keyed continuous wave 
data in the teleprinter code are converted to highs 
or lows corresponding to long or short notes and 
are stored in a shift register. Data can be stored on 


tape and 
W83-03801 
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ELECTROMAGNETIC DETERMINATION OF 
SOIL WATER CONTENT USING TDR: IL. 
EVALUATION OF INSTALLATION AND CON- 
FIGURATION OF PARALLEL TRANSMIS- 
SION LINES, 

Department of Agriculture, Ottawa (Ontario). 


Land Resource Research Inst. 

G. C. Topp, J. L. Davis, and A. P. Annan. 

Soil Science Society of America Journal, Vol 46, 
— 4, p 678-684, July/August, 1982. 9 Fig, 2 Tab, 6 


Descriptors: *Soil water, *Measuring instruments, 

i Infiltration, Permeability, Soil moisture 
availability, Time domain reflectometry, Dielectric 
constant. 


Conditions where time-domain reflectrometry de- 
termined water content is both affected and not 
affected by the transmission line design are consid- 
ered. TDR applied to parallel transmission in soil 
was used to measure the soil water contents during 
infiltration, drainage, evaporation, and rising water 
table conditions in a 1.05 m column of silt loam 
soil. Three t of installation and several types of 
transmission lines were evaluated. Comparisons of 
volumetric water content from gravimetric sam- 
ples and from TDR showed differences were 
always less than 0.03 cubic cm/cubic cm. Lines 
with known electrical discontinuities provided a 
convenient and accurate way of determining water 
content profiles. In the silt loam soil used the 
reflections from discontinuities deeper than 60 cm 
were too small for confident interpretation at high 
water contents. The soil itself or some material 
with a dielectric constant larger than that expected 
in the soil should be used to fill the discontinuities 
unless corrections are made to the measurement. 
Installation of TDR lines in the field is not critical 
providing the rods are of small diameter for a 5-cm 
center-to-center spaci — the soil is tightly con- 
tacting the rod. The IR technique using trans- 
mission lines in the soil offers great potential for 
measuring soil water content rapidly or for moni- 
toring soil water content over long periods of time. 
(Baker-FR 
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Publication 


VARIATIONS IN MONTHLY PRECIPITATION 
OVER NORTH CAROLINA, 

North Carolina Univ. at Chapel Hill. 

B. K. Eder, J. M. Davis, and P. J. Robinson. 
Report No 185, State Climatologist for North 
Carolina, Raleigh, January 1983. 55 p, 16 Fig, 1 
Tab. 


Descriptors: *Rainfall distribution, *Variability, 
*Precipitation, Rainfall, *Maps, *Climatic data, 
*North Carolina, Storage and retrieval. 


This publication contains maps showing the distri- 
bution of mean monthly precipitation and variance 
across North Carolina for the thirty year period, 
1951-1980. The spatial and temporal variability of 
precipitation over the state is examined through a 
statistical analysis of monthly normal precipitation 
data. Tables and derived from these data 
provide monthly precipitation means and standard 
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deviations for 85 locations in North Carolina. This 
report also contains information on data resources 
available, such as the Hydrological Information 
Storage and Retrieval System(HISARS), on the 
causes and distribution of precipitation in North 
Carolina, and on the use of the precipitation infor- 
mation. This report will be useful for both the 
general public and technicians in arriving at pre- 
ipitation-related climatic decisions. 
83-03598 


THE SNOWY RANGE OBSERVATORY: CLI- 
MATOLOGICAL AND STREAMFLOW DATA 
REPORT 1982, 

Wyoming Univ., Laramie. Water Resources Re- 
search Inst. 

G. L. Kerr, and T. A. Wesche. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243147, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Completion Report January 1983. 89 p, 2 Fig, 3 
Tab. OWRT A-030-WYO(1), 14-34-0001-2154. 


Descriptors: *Climatic data, *Stream gages, *Hy- 
drologic data, *Weather data collections, Hydrolo- 
gic systems, Anemometers, Precipitation, Humid- 
ity, Temperature, Wind, Wind gages, *Data collec- 
tions, Upper North Platte River Basin, Snowy 
Range, *Wyoming, Medicine Bow National 
Forest, Nash Fork Creek Drainage. 


Data for 1982 climatologic and 1982 water year 
streamflow from the Snowy Range Water Re- 
sources Observatory are presented in this report. 
The Snowy ¢ Observatory are presented in 
this rt. The Snowy Range Observatory is lo- 
cated in the Nash Fork Creek drainage of the 
Medicine Bow National Forest in the upper North 
Platte River Basin. Included in the Observatory 
are 21 recording precipitation gages, six recording 
hygrothermographs, five anemometers and seven 
streamflow gaging stations. 

W83-03675 


AGRO-ECOLOGICAL REGIONS OF WESTERN 


RAJASTHAN, 

Central Arid Zone Research Inst., Jodhpur (India). 
Div. of Basic Resources Studies. 

For primary bibliographic entry see Field 2A. 
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PERFORMANCE IMPROVEMENT WITH 
BROAD-CROWNED SPILLWAYS __ (LEIS- 
TUNGSSTEIGERUNG BREITKRONIGER 
UBERFALLE), 

Technische Univ., Dresden (German D.R.). Ber- 
eich Hydrobiologie. 

G. Bollrich, and M. Rohner. 
Wasserwirtschaft-Wassertechnik, Vol 32, No 7, 
235-237, July, 1982. 5 Fig, 8 Ref. (No English 
Summary). 


Descriptors: *Hydraulic design, *Fluid mechanics, 
*Weirs, *Reservoir capacity, *Hydraulic profiles, 
Hydraulics, Hydraulic engineering, Hydraulic 
models, Model studies, Hydraulic geometry, Hy- 
draulic loading, Dams, Reservoirs, Flood control, 
*German Democratic Republic, Theoretical analy- 
sis, Dam design, Dam construction, Spillways. 


In practice, the design the front leading edge of 
broad- or flat- crowned weirs or spillways causes 
an energy loss (resulting from constriction or sepa- 
ration of flow and abrasion) that is expressed as a 
reduction of the spill factor C when compared 
with theoretical values. The use of a sharp-edged 
weir (the standard profile) in which the overflow 
profile conforms to the form of the lower flow 
surface, affords better hydraulic qualities and re- 
sults in a higher C value. According to a theory 
that regards the standard profile as an uplift pres- 
sure profile, an increase in outflow of 61% is to be 
expected with a standard profile as compared to a 
broad-crowned weir when actual spill height (h)/ 
design spill height (hD) = 3. Boundary breakaway 


and flow separation can be avoided for weirs with 
standard profile with inbuilt uplift pressure as lon; 
as h > 3.0 x hD. With this type of profile, the spi 
factor increases with increasing outflow, making it 
possible for the usable storage of a reservoir 
to be enlarged. A lower spill height is required for 
flood relief, so that the weir crown can be raised. 
However, construction materials must be strong 
enough to withstand the uplift pressure with its 
associated ible pulsations and local cavitations. 
Theoretical studies and a hydraulic model experi- 
ment were conducted to investigate the possibility 
of transforming a broad-crowned weir in the 
German Democratic Republic into a weir with 
standard profile to make better use of its reservoir 
capacity. Results showed that the best solution was 
to construct a ramp with an uplift pressure profile 
at the front edge of the weir that was 0.60 m above 
the inflow edge. The broad-crowned inflow edge, 
with its advantages of low stress on the foundation, 
separation of hydraulic and excavation work, 
simple form, and low excavation requirements, was 
retained. Reservoir capacity could thereby be in- 
creased by 1.5 million cu m. (Gish-FRC) 
W83-03518 


THE WEINZODL POWER PLANT ON THE 
MUR (DAS MURKRAFTWERK WEINZODL), 
Suiselectra Ingenieurunter h g A.G., Basel. 
W. Schaufelberger. 

Wasserwirtschaft, Vol 72, No 5, p 195-200, May, 
1982. 6 Fig. English summary. 





Descriptors: *Hydroelectric plants, *Hydraulic en- 
gineering, *Dam_ construction, *Groundwater 
management, *Weirs, Mur river, ‘*Austria, 
Groundwater movement, Computer models, 
Model studies, Construction, Engineering geology, 
Geology, Bedrock, Porous media, Percolation, 
Turbines. 


The Weinzodl power plant on the Mur river near 
Graz (Austria) is a low-head, run-of-river facility 
composed of weir and machine house and having 
an installed capacity of 16 MW. The machine 
house on the left bank is fitted with two Straflo 
turbines (horizontal-axial, double-regulated tur- 
bines with outer-rim generators) and adjoins the 
three-field weir. Each turbine is designed for 90 cu 
m/sec water volume with a 9.8-m drop. The weir 
and machine house were constructed in a common 
excavation that is bounded by an upstream coffer- 
dam (an earth dam sealed by a concrete louvered 
slide), a right-sided excavation seal with concrete 
louvered slide, a downstream cofferdam with lou- 
vered sealing slide, and a left-sided excavation seal 
with concrete louvered slide in the existing terrain. 
The entire 420-m perimeter is sealed in the porous 
bedrock (dolomite and sandstone) by a 15-m-deep 
injection curtain. This design was chosen to avoid 
influencing the groundwater insofar as possible, 
since Graz is situated in a groundwater protection 
area. Numerous computer simulation models of 
groundwater movement in the power plant’s 
catchment area and calculations of flow through 
and under the excavation seal were undertaken to 
determine the degree of sealing required. An injec- 
tion curtain was constructed to lengthen the perco- 
lation pathway from the upstream to the down- 
stream side of the weir to ensure adequate resist- 
ance against shear stress (caused by increased 
water pressure resulting from the impoundment). 
The weir consists of a steel concrete sill and piers 
with three segment sluice gates with extension 
flaps. A small power plant utilizes the drop to the 
mill canal that branches off at a 45-degree angle 
near the right weir pier. Construction work was 
limited to a small area, since the plant was built at 
the site of a previous weir. Where the river banks 
were altered, they were planted with new trees 
and shrubs. (Gish-FRC) 

W83-03526 


LAKE WEIR DESIGNED TO RESIST ICE 
DAMAGE, 

Oakland County Drain Commissioner’s Office, 
Pontiac, MI. 

G. Yrjanainen. 

Public Works, Vol 113, No 8, p 62-63, August, 
1982. 3 Fig. 


Descriptors: *Weirs, *Ice, *Control systems, 
Water level, Orchard Lake, *Michigan Manholes, 
Damage, Lake ice. 


A lake level control device in Orchard Lake, 
Michigan, was relocated 20 ft onshore to esca 
damage by windblown ice floes each spring. The 
land-locked lake overflows through a 24 inch pipe 
into Cass Lake across the road. The new adjustable 
weir control structure was housed in a 9 ft diame- 
ter masonry manhole and connected to Orchard 
Lake by an 18 x 29 inch corrugated metal pipe 
arch. The inflow pipe coupling was made of flexi- 
ble material to allow movement with the ice. The 
structure has survived 2 severe winters without 
damage. (Cassar-FRC) 

W83-03681 


MANAGEMENT MODEL FOR POWER PRO- 
DUCTION FROM A GEOTHERMAL FIELD: 1. 
HOT WATER RESERVOIR AND POWER 
PLANT MODEL, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

T. Maddock, J. W. Mercer, and C. R. Faust. 

Water Resources Research, Vol 18, No 34, p 499- 
512, June, 1982. 10 Fig, 6 Tab, 23 Ref. 


Descriptors: *Powerplants, *Management, Model 
studies, Geothermal power, Geothermal resources, 
Water resources development. 


Mathematical models are developed to determine 
the amount and rate of conversion to electric 
power for one particular source of geothermal 
energy, a liquid-dominated, hydrothermal reser- 
voir. Two models are presented. The first is a 
model for a reservoir and relates the change in 
pressure to the extraction or injection of hot water 
at well sites. The second model is for a power 
plant and determines the intensive electrical power 
output, the intensive cooling requirements, and the 
stream quality mass fractions for the various com- 
ponents of a steam-flash, two stage, turbine con- 
denser power plant connected to the well sites 
considered in the reservoir model. Capital costs, 
variable costs and annual fixed costs are obtained 
for the reservoir development, extraction and rein- 
jection, the transmission system and the power 
plant. Revenues are dtermined for electrical power 
production. Application of the management model 
to a simplified yet realistic example reservoir dem- 
onstrated that the methodology developed herein 
can be used for analyzing the management of an 
integrated geothermal reservoir power plant 
system. For the example reservoir, 12 potential 
sites are developed, five for extraction wells and 
seven for injection wells. The wells on these sites 
are used to develop up to 27 MW of electrical 
power over a 20 year time interval. (Baker-FRC) 
W83-03761 


8B. Hydraulics 


HYDRAULICS OF SOLVING UNSTEADY 
DEBRIS FLOWS, 

Utah Water Research Lab., Logan. 

R. W. Jeppson, and S. A. Rodriguez. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235507, 
Price codes: AOS in paper copy, A01 in microfiche. 
Utah Water Research Laboratory Hydraulics and 
Hydrology Series UWRL/H-83/03, June 1983. 88 
p, 14 Fig, 16 Tab, 12 Ref, 3 Append. OWRT A- 
053-UT(2), 14-34-0001-1147. 


Descriptors: *Debris flow, *Open channel flow, 
Mud flow, Flow density, *Flow viscosity, Energy 
loss, Fluid mechanics, Computer programs, Hy- 
draulics. 


Debris flows consist of movements of water so 
heavily laden with soil that the density is roughly 
twice that of water. Due to the many large solid 
particles, the viscosity of the mixture is many times 
that of water and large enough to cause the flow to 
exhibit typical laminar flow characteristics in 
which adjacent layers slide with respect to each 
other rather than intermix as occurs in turbulent 
flow. Hydraulic analysis of the flow requires an 





equation for estimating headloss from density and 
viscosity and a framework for computing depths 
and velocities for the unsteady flow situations that 
occur in actual debris flows. A modified Chezy 
equation and DeLeon’s relationship for relating 
energy loss to density and viscosity were previous- 
ly combined into an equation for estimating fric- 
tion slope in a steady-state debris flow. This report 
presents a computer program for calculating ve- 
locities and profiles for unsteady open channel 
debris flow. The method assumes that the debris 
flow has a leading surge followed by steady-state 
but gradually varied flow and extending back to 
the beginning of the channel. For the computa- 
tions, data are provided on channel geometry, and 
slope. Applications are made to compare the solu- 
tions with measurements of known debris flows. 
W83-03608 


USING WATER DISTRIBUTION SYSTEM 
MODELS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

T. M. Walski. 

Journal of the American Water Works Associ- 
va 75, No 2, p 58-63, February, 1983. 3 Fig, 
31 Ref. 


Descriptors: *Pipes, *Model studies, *Water pres- 
sure, Water distribution, Computer models, Water 
demand, Water use, Maps, Network design. 


Practical guides for using water distribution system 
models are given. The user must first decide be- 
tween a simulation or optimization approach. Sim- 
ulation models give heads and consumption at all 
nodes and flows through all pipes and elements. 
Optimization programs yield pipe sizes, pump 
heads, or pipe locations to achieve an objective 
such as minimizing costs while meeting pressure 
constraints and water demands. Steady-state 
models solve the network at only one point in time 
and are useful for design. Unsteady-state models 
simulate system behavior at successive steps over 
time, indicating varying water use, pump and valve 
operation, and heads at reservoirs. Suggestions are 
given for choosing a program. Maps should fit on a 
single sheet, even if wall-sized. Skeletal systems, 
which eliminate many small-diameter pipes, pro- 
duce acceptable results with less work. C factors 
(pipe friction factor) are usually set according to 
literature values and adjusted during model cali- 
bration. Two approaches to assigning water use to 
nodes start with assigning large commercial and 
industrial users to nodes. Then (1) household water 
users are aggregated or (2) uses are assigned to 
nodes on the basis or gpm/node, (gpm/acre) x 
(acre/node), or (gpm/mi) x (mi pipe/node). Cali- 
bration data can often be obtained from fire flow 
data. (Cassar-FRC) 

W83-03641 


DISCUSSION: FLOW RESISTANCE IN 
COARSE GRAVEL BED RIVERS, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

P. Engle, and A. R. Thomas. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY6, p 803-808, June, 1982. 3 Fig, 1 Ref. 


Descriptors: *Sediment transport, *Gravel, *Flow 
resistance, River beds, *New Zealand, Bed load, 
Roughness coefficient, Statistical analysis. 


Two discussions on the paper, ‘Flow Resistance in 
Coarse Gravel Bed Rivers,’ by G. A. Griffiths, 
published in the Journal of the Hydraulics Divi- 
sion, Proceedings of the American Society of Civil 
Engineers in July, 1981, are given. The paper 
presented a comprehensive data set of hydraulic 
variables for New Zealand gravel bed rivers. Data 
were divided into rigid bed and mobile bed catego- 
ries. P. Engle criticizes several equations in the 
original paper and explains the reasons for the 
perceived errors. A. R. Thomas comments on the 
Statistical aspects of the paper and some of the 
conclusions reached. (Cassar-FRC) 

W83-03644 


DISCUSSION: BOUNDARY SHEAR IN 
SMOOTH AND ROUGH 

National Technical Univ., Athens (Greece). Ap- 
plied Hydraulics Lab. 

G. C. Noutsopoulos, and P. A. ony rum 
Journal of the Hydraulics Division, oceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY6, p 809-812, June, 1982. 2 Fig, 5 Ref. 


Descriptors: *Hydraulic friction, *Bo con- 
ditions, *Channel —— _ stress, Open channel 
flow, Flow characteris 


The paper, ‘Boundary Shear in Smooth and —— 
Channels,’ by D. W. Knight, published in 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers in July, 
1981, conceived an empirical relationship for the 
separation of mean wall and bed shear stresses in 
small rectangular open channels. The writers of 
this discussion have done similar work on simple 
and compound rectangular cross sections using the 
Preston tube and the velocity profiles method for 
measuring boundary shear stress. In general, re- 
sults from the above paper and writers’ work 
agreed closely. They also agree that the average 
wall and bed shear values become equal at an 
aspect ratio of 2.34 (2.4 in Knight’s work). (Cassar- 


FRC) 
W83-03652 


DISCUSSION: Ly tenn g SPECIFIC ENERGY 
IN COMPOUND OPEN CHANNEL, 

Queensland Inst. ~ Tech., Brisbane (Australia). 
R. G. Black, and D. D. Franz. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 108, 
No HY6, p 798-802, June, 1982. 2 Tab, 1 Ref. 


Descriptors: *Channel flow, *Nonuniform flow, 
*Velocity distribution, *Open channel flow, 
*Energy, Compound channels, Critical depth, Hy- 
draulic properties, Fluid mechanics, Flow velocity. 


M. W. Blalock’s and T. W. Sturm’s paper, ‘Mini- 
mum Specific Energy in Compound Open Chan- 
nel,’ published in the Journal of the Hydraulics 
Division, Proceedings of the American Society of 
Civil Engineers, in June, 1981, is criticized because 
the parameter, Fc, developed to predict the critical 
condition in these channels is not satisfactory. It 
has not been proven that Fc can yield three critical 
depths, that it is appropriate for use with the 
gradually varied flow equations, or that the great- 
est depth at which Fc = 1 is the proper limit of 
subcritical flow. R. G. Black feels that the authors 
are mistaken in assuming that all minimum energy 
points in a compound channel represent critical 
conditions. D. D. Franz’s discussion on the above 
paper points out that a uniform velocity distribu- 
tion in compound channels cannot be assumed. 
The extension of critical depth concepts to chan- 
nels with nonuniform velocity distributions is un- 
certain, and more experimental studies are needed. 
(Cassar-FRC) 

W83-03653 


SIMPLIFIED Seep ype oh MODEL OF 
UNSTEADY FLOW IN COMPLEX CHANNEL 
SYSTEMS, 

A. A. Zibert. 

Water Resources (English Translation), Vol 9, No 
2, p 177-184, March-April, 1982. 3 Fig, 1 Tab, 14 
Ref. Translated from Vodnye Resursy, No 2, p 89- 
98, March-April, 1982. 


Descriptors: *Unsteady flow, *Model studies, 
Mathematical equations, Flow, Flood control, 
Open channel flow, *USSR, Lielupe River. 


Calculation of unsteady flow in open channels are 
needed for solving various practical problems of 
hydraulic engineering and water management con- 
struction. For complex floodplains and river deltas 
a model of unsteady flow is used in which the 
floodplain is represented in the form of individual 
compartments or chambers interconnected by 
canals and spillways and separated by a system of 
dams and dikes. Bank storage, that is, water ex- 
change between the surface flow and soils compos- 
ing the floodplain, has a substantial effect on un- 
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unsteady flow on a number of real objects indicates 
that it can be used for complex flatland channel 
systems. (Baker-FRC) 

W83-03759 


SEPARATION OF HYDRAULIC FLOW OVER 
TOPOG: eee? e : 
Cambridge Univ. (England). Dept. of Applied 
Mathematics and Theoretical Ph 

H. E. Hy and R. E. Britter. 
Journal off the Hydraulics Division, i 

of the American iety of Civil Vol 
108, No HY12, p 1532-1539, December, 1982. 5 
Fig, 11 Ref. 


Descriptors: *Flow tion, Habe ong 
*Sheet flow, Subcritical flow, te pattern, Flo 
obstruction, Flow around objects. 


The hydraulic flow of a single layer of fluid will 
separate on the lee surface of a smooth topo- 
graphic feature whenever the flow is subcritical 
everywhere, unless the height of the feature is very 
small. Results from open channel flume tests con- 
firmed the validity of the theoretical equation. 
Conditions for flow separation in a comiagey flow 
were also determined. (Cassar-FRC) 

W83-03830 


8C. Hydraulic Machinery 


DEVELOPMENT OF SUITABLE CLOSURE 
SPECIFICATIONS FOR REMOTE CON- 
OLLED B. VALVES 


WASSERVERSORGUNG STUTTGART), 
Zweckverband Landeswasserversorgung, Stutt- 
i. (Germany, F.R.). 
D. Flinspach, J. Giesecke, and H. B. Horlacher. 
Wasserwirtschaft, Vol 72, No 5, p 201-206, May, 
1982. 11 Fig, 6 Ref. English summary. 


Descriptors: *Conveyance structures, *Automa- 
tion, *Water pressure, *Hydraulic valves, *Fluid 
mechanics, Water distribution, Hydraulics, Hy- 
draulic properties, Ball valves, Drum valves, *Fed- 
eral Republic of Germany, Stuttgart, Pressure dis- 
tribution, Water mains, Pipelines, Reservoirs, Dis- 
tribution reservoirs, Water conveyance. 


The development of closure specifications for ball 
valves installed in the Stuttgart (Federal Republic 
of Germany) area water conveyance system is 
described. Installation of the valves was rendered 
necessary by the conversion of the network to an 
automatically controlled system because the exist- 
ing pressure regulators, float-controlled drum 
valves, had to be closed manually if the regulating 
reservoir was full and inflow had to be completely 
shut off. The ball valves supplement the drum 
valves, which remain operational as long as they 
are self-controlled. Water hammer measurements 
and hydraulic studies were conducted to clarify 
the hydrodynamic criteria of the closing processes 
at the valves and the resulting pressure increases. 
Two measuring stations were set up: one with one 
measuring point and the other, at the regulating 
reservoir Oberberken on a steel gravity-feed water 
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main, with three (directly in front of the ball valve, 
at the Venturi tube, and in the short oscillating 
pipeline that leads from the main to the standpipe 
serially connected to the reservoir). The measured 
water hammer curve showed that water hammer 
built up to its highest value after about 3.5 min of 
continuous valve closing (at about a 25% closure 
angle) and gradually dissipated as it passed the 
measuring points. Throttling characteristics for 
ball and drum valves wereconsidered tely. 
The Oberberken results were used to develop opti- 
mal closure specifications. A three-step procedure 
is recommended. The first step lasts 2 min, wherein 
the valve proceeds from being completely open to 
70% closed; in the second step (6 min) it pro- 
gresses to 85% closed, and in the final 2-min step it 
ores to full closure. (Gish-FRC) 
83-03524 


MAINTENANCE DREDGING IN THE PORT 
OF BRISTOL, 

G. Foy. 

World Dredging and Marine Construction, Vol 18, 
No 12, p 16-21, December, 1982. 9 Fig, 2 Tab. 


Descriptors: *Dredging, *Siltation, *Hydraulic 
equipment, Basins, Ports, Bristol Port, Severn Es- 
tuary, Estuaries, Maintenance, *England. 


The Port of Bristol Authority maintains and oper- 
ates three impounded dock systems adjacent to the 
int where the River Avon joins the Severn 
tuary, namely Portishead Dock, Avonmouth 
Docks and the Royal Portbury Dock. The Severn 
estuary has a = high tidal range, varying be- 
tween 40 and 50 feet in spring tides; a very large 
amount of fine silt is held in suspension. Tidal 
channels are generally self-scouring, except for 
certain small local areas which show a siltation 
pattern attuned to the effects of local rainfall and 
some estuarial shoaling which has a cyclic pattern 
of movement. The siltation which requires dredg- 
ing is located at the entrances to the various docks. 
To reduce the amount of such siltation pumping 
takes place after the high silt content times on the 
making of spring tides. At the city docks the bulk 
of the siltation arrives through the entrance and 
deposits mainly in the Cumberland Basin. Machin- 
ery used to perform the dredging process is de- 
scribed. (Baker-FRC) 
W83-03539 


THE MECHANICAL AND ELECTRICAL AS- 
PECTS OF THE REMODELING OF KEMPTON 
PARK WORKS, 

M. R. Dowding, and D. M. Clark. 

Journal of the Institution of Water Engineers and 
Scientists, Vol 36, No 5, p 354-368, September, 
1982. 5 Fig, 3 Tab, 3 Ref. 


Descriptors: *Water treatment facilities, *Design 
criteria, Pumps, Motors, Butterfly valves, Valves, 
Mechanical equipment, Financial aspects. 


The history and a description of the Kempton Park 
Works are outlined, together with the factors that 
led to the remodelling of the water works. Before 
remodelling the works had two storage reservoirs, 
primary filters, secondary filters, chemical treat- 
ment plant, and two engine and boiler house com- 
plexes. In the new plant the pumps are of the 
vertical spindle, single stage, split casing centrifu- 
gal type. Pipe diameters range from 450 to 1200 
mm nominal diameter. Within the suction and de- 
livery manifold and associated mains there are a 
total of twenty-five butterfly or sluice valves rang- 
ing from 450 to 1200 mm nominal bore, all pro- 
vided within the pump and motor contract. On the 
basis of experience gained since the shutdown of 
the steam based plant the estimated cost of operat- 
ing the remodeled works (in pence) has decreased 
to 4.9 p/water kWh from the extrapolated value 
for 1980/81 of about 12p. The figures reflect the 
reduction in number of employees from 54 to 24. It 
is also estimated that the overall efficiency of the 
works pumping operation has been increased from 
about 11.6% to 23.5%. (Baker-FRC) 

W83-03586 


NATURAL GAS PROVES TO BE ECONOMI- 
CAL FOR PUMPING WATER; 


Needham Public Works Dept., MA. 

B. E. Nagler. 

Public Works, Vol 113, No 8, p 68-69, August, 
1982. 1 Tab. 


Descriptors: *Pumps, *Natural gas, *Costs, 
Energy sources, Needham, *Massachusetts, Oper- 
ating costs. 


Natural gas was the most economical energy 
source for the new well pumping station at Need- 
ham, Massachusetts, in 1974. A Ford 534 V-8 truck 
engine was installed to pump the well at a rate of 1 
mgd. Use of the gas engine saved $19,100, com- 
pared with electricity, for the years 1977-81. How- 
ever, repairs have been a problem because some 
parts are difficult to obtain and troubles are diffi- 
cult to diagnose. Although the engine itself has 
been long-lived, many appurtenances have worn 
out. Efficiency could be further improved by 
pumping nearer to 100% of the time rather than 
the 50-80% as experienced thus far. (Cassar-FRC) 
W83-03715 


GEOMETRIC CHANGES BRING LOBE 
PUMPS INTO SEWAGE SLUDGE MARKETS. 
World Water, Vol 5, No 12, p 31, December, 1982. 
Descriptors: *Pumps, *Sludge, *Lobe pumps, 
Rotors. 

Lobe pumps, which have no pistons or valves, 
have been adapted to pump low viscosity fluids 
such as water and sewage sludge. The modification 
prevents slippage of fluid through the gap between 
rotor and casing by departing from the circular 
shape. This change generally improves perform- 
ance by 15%. Rubber-lined rotors are available 
wherever a suction lift is needed or if the fluid 
contains abrasive particles. (Cassar-FRC) 
W83-03742 


8D. Soil Mechanics 


DYNAMIC ANALYSIS OF EARTH DAMS IN 
THREE DIMENSIONS, 

Harding-Lawson Associates, Novato, CA. 

L. H. Mejia, H. B. Seed, and J. Lysmer. 

Journal of the Geotechnical Engineering Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No GT12, p 1586-1604, Decem- 
ber 1982. 13 Fig, 1 Tab, 23 Ref. 


Descriptors: *Earthquakes, *Seismic waves, *Dam 
stability, Oroville Dam, *California, *Earth dams, 
Rockfill dams, Canyons, Model studies, Soil me- 
chanics, Strain measurement. 


Finite element techniques were used to describe 
the three-dimensional dynamic response of earth 
and rockfill dams to seismic disturbance. This 
method is useful in studying dams built in narrow 
canyons, which are only approximately described 
by 4 strain conditions. The dynamic response 
of the Oroville Dam, California, during the August 
1, 1975, earthquake and the dynamic material prop- 
erties of the dam were evaluated using the pro- 
posed method. Back-calculation of the dynamic 
properties of the dam materials indicates that a 
K2max value of 170 is representative of the situ 
dynamic characteristics of the dam’s gravels and 
cobbles. There was reasonable agreement between 
this value and the laboratory-measured values on 
scaled samples of the dam shell material and be- 
tween the computed and recorded response of the 
dam. (Cassar-FRC) 

W83-03651 


FACTORS AFFECTING STRESS CELL MEAS- 
UREMENTS IN SOIL, 

Haley and Aldrich, Inc., Cambridge, MA. 

W. A. Weller, Jr.,, and F. H. Kulhawy. 

Journal of the Geotechnical Engineering Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No GT12, p 1529-1548, Decem- 
ber, 1982. 9 Fig, 2 Tab, 38 Ref. 


Descriptors: *Soils tests, *Stress cells, *Measuring 


instruments, Soil mechanics, Soil structure, Con- 
struction, Soil engineering, Soil properties. 


Factors affecting stress cell measurements in soil 
are reviewed. Stress cells can be of two types: 
flexible diaphragm cells and stiff cylinder (or rigid 
piston) cells. Some common systems used to meas- 
ure stress cell reponse are: resistance strain gage, 
vibrating wire strain gage, semiconductor strain 
gage, closed fluid system with pressure transducer, 
pneumatic systems, and solid semiconductor ele- 
ments. Factors affecting stress cell measurements 
are listed in a table with the description of error 
and correction methods. Factors are: aspect ratio 
(cell thickness to diameter ratio); soil-cell stiffness 
ratio; oo deflection (arching); cylinder of 
piston cell deflection; stress concentrations at cell 
corners; eccentric, nonuniform and point loads; 
lateral stress rotation; cross sensitivity; stress-strain 
behavior of soil; placement effects; proximity of 
structures and other stress cells; dynamic stress 
measurements; corrosion and moisture; placement 
stresses; and temperature. (Cassar-FRC) 
W83-03657 


8G. Materials 


DISCUSSION: LONG-TERM PERFORMANCE 
OF EMBANKMENT DAM INSTRUMENTA- 
TION, 

Water Resources Commission of New South 
Wales, Sydney (Australia). 

A. C. Houlsby, and J. Dunnicliff. 

Journal of the Geotechnical Engineering Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No GT8, p 1091-1095, August, 
1982. 2 Ref. 


Descriptors: *Piezometers, *Pressure-measuring 
instruments, Embankments, Dams, *Measuring in- 
struments, Bactericides, Performance evaluation, 
Maintenance. 


The above-titled paper by John Dunnicliff, pre- 
sented at the American Society of Civil Engineers 
International Convention, New York, New York, 
May 11-12, 1981, was the subject of two discus- 
sions. Houlsby endorsed the original author’s pref- 
erence for twin tube hydraulic piezometers and 
suggested practices for enhancing their service life 
and for renovating deteriorated systems. These 
practices included the use of quaternary ammoni- 
um bactericides in the water filling the tubes, 
vacuum flushing of the tubes, Boudon pressure 
gages arranged to avoid valve manipulation during 
readings, and a simple layout of lines and equip- 
ment. Kleiner and Logani suggested more reliable 
systems for monitoring performance of dams and 
foundations such as pneumatic piezometers and 
vibrating wire piezometers. The author replied to 
the discussions by reemphasizing the longevity of 
twin tube hydraulic piezometers. (Cassar-FRC 
W83-03642 


DISCUSSION: PIEZOMETERS IN 
DAM IMPERVIOUS SECTIONS, 
Slope Indicator Co., Seattle, WA. 

P. E. Mikkelsen, and J. L. Sherard. 
Journal of the Geotechnical Engineering Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 108, No GT8, p 1095-1099, August, 
1982. 


EARTH 


Descriptors: *Piezometers, *Pressure-measuring 
instruments, Pore water, Earth dams, Dams, Em- 
bankments, *Measuring instruments. 


Comments on the above-titled paper, presented by 
James L. Sherard at the American Society of 
Chemical Engineers International Conference, 
New York, New York, May 11-12, 1981, disagree 
with the heavy emphasis on measuring subatmos- 
pheric pore water pressure and the strong endorse- 
ment of vibrating wire piezometers. A pneumatic, 
venting type piezometer is suggested for this pur- 
pose. The advantages and disadvantages of the 
pneumatic and vibrating wire diaphragm piezo- 
meters are discussed. Pneumatic tubing is limited 
to about 1000 m; vibrating wire leads function to at 
least 4000 m. Electrical storms or high voltage 
cannot damage pneumatic tubes but will disable 
vibrating wire systems. Pneumatic tube piezo- 
meters are easier to calibrate and 4-10 times less in 





cost than vibrating wire piezometers. However, 
the vibrating wire system is more adaptable to 
automatic data handling. In reply Mr. Sherard 
reiterated some of the technical advantages of vi- 
brating wire piezometers and also pointed out that 
wires are less likely to be damaged during con- 
struction or later by dam deformation. (Cassar- 


FRC) 
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THE eat SURFACE OF GALVANIZED 
A POTENTIAL 


STEEL P FACTOR IN COR- 

ROSION RESISTANCE, 

rr mye J (James M.), Inc., ema CA. 
‘ox, C. H. Tate, and E. Bow 

pact, of the American Water “Works Associ- 

ation, Vol 75, No 2, p 84-86, February, 1983. 5 Fig, 

1 Tab, 6 Ref. 


Descriptors: *Corrosion, *Pipes, Steel, Zinc, 
Copper, Plumbing, Thickness specification, Aus- 
tralia, Korea. 


Samples of ASTM A-10 galvanized steel pipe man- 
ufactured in the U.S., Australia, and Korea were 
examined as part of a study on pitting corrosion. 
Visual examination showed that the inner surface 
of the Australian pipe was relatively smooth and 
uniform, the Korean pipe was generally smooth 
with isolated blemishes and a ridge along the weld, 
and the U.S. pipe was most variable in surface 
characteristics, with color and texture variations 
along its entire length. The zinc coating met thick- 
ness specifications and was uniformly smooth on 
the Australian pipe, met thickness specifications 
but was substantially heterogeneous on the U.S. 
pipe, and was below specifications with intermit- 
tent surface anomalies on the Korean pipe. A pilot 
test with water containing copper doses of 0.05 to 
5.0 mg per liter is underway to determine the 
effects of coating irregularities on corrosion. 
(Cassar-FRC 

W83-03650 


A STUDY OF THE OCCURRENCE OF HY- 
DROGEN SULFIDE IN SEWERS IN THE PIED- 
MONT AREA OF SOUTH CAROLINA, 

Clemson Univ., SC. oe of Civil Engineering. 
P. B. Zielinski, and L. E. Fay. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-243105, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Water Resources Research Institute Publication 
No 106, June 1983. 49 p, 13 Fig, 5 Tab, 10 Ref, 1 
Append. OWRT A-046-SC(1), 14-34-001-9043, 
8043, 0143. 


Descriptors: “Hydrogen sulfide, *Corrosion, 
*Sewer systems, Wastewater facilities, *Intercep- 
tor sewers, Sewer gas, Sewage bacteria, Lateral 
sewers, *South Carolina Piedmont. 


This project involved a two year investigation of 
the occurrence of hydrogen sulfide in interceptor 
sewer lines in the Piedmont of South Carolina. The 
study was conducted in two parts, including the 
earlier survey of Piedmont communities according 
to known situations of hydrogen sulfide occur- 
rence, and the followup field work which involved 
the determination of suitable sites for further study 
of hydrogen sulfide occurrence. The purpose of 
the study was to determine whether sufficient sul- 
fide generation existed to cause corrosion problems 
and to determine the applicability of the sulfide 
generation model of R. D. Pomeroy to the South 
Carolina Piedmont. In most cases less than 0.5 ppm 
of sulfide was found which is considered insuffi- 
cient to cause a corrosion problem. Comparison of 
data to the earlier Pomeroy Z-parameter and the 
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EPA flow-slope relationship also verified that no 
serious corrosion situations existed in the lines that 
were studied. Attempts were made to follow de- 
screte slugs of sewer flow in an attempt to verify 
the Pomeroy generating model, but insufficient 
concentration changes were observed to verify the 

uation. 

83-03671 


81. Fisheries Engineering 
AQUACULTURE TECHNIQUES 


UA), 

Idaho Univ., Moscow. Coll. of Forestry, Wildlife 
and Range Sciences. 

G. W. Klontz, J. A. McNair, and T. McArthur. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-246405, 
Price codes: A03 in paper copy, AOI in microfiche. 
Idaho Water and Energy Resources Research In- 
stitute Completion Report, Moscow, July 1982. 50 
PB ba Ref, 1 Append. A-063-IDA(3), 14-34-0001- 


meg rs: Computer models, *Computer simula- 
tion, *Fish hatcheries, Fish management, *Aqua- 
culture, Model studies, *Idaho, Education, *Train- 
ing. 


AQUA is a computer simulation model used for 
teaching fish culture concepts. In this model, the 
student functions as a hatchery manager and must 
program fish growth, monitor pond loadings, treat 
diseases and make various calculations concerning 
the interactions of fish, water, container, nutrition 
and management using a group of rainbow trout. 
As the student’s objective, a product definition is 
presented at the beginning of the model and is used 
as a standard for comparison for feedback com- 
ments on how well the student ‘grew’ the fish. A 
handout containing the ni equations and 
information for using AQUA pusheleutl bem 
ments the model to guide inexperienced fish health 
managers. AQUA is currently being used by stu- 
dents of fish culture and disease at the University 
of Idaho Department of Fisheries Resources to 
reinforce and apply concepts taught in the class- 


room. 
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9. MANPOWER, GRANTS 
AND FACILITIES 


9D. Grants, Contracts, and 
Research Act Allotments 


EVALUATION OF ALTERNATIVE PROCE- 
DURES FOR REVIEW OF WATER RE- 
SOURCES RESEARCH PROPOSALS, 
Massachusetts Univ., Amherst. Water Resources 
Research Center. 

B. B. Berger, and E. R. Kaynor. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-235325, 
Price codes: A04, in paper copy, AOl in micro- 
fiche. In proceedings, workshop at New England 
Center for Continuing Education, Durham, NH, 
June 18-19, 1975. Univ. of Massachusettes, Am- 
herst, September 1975. 59 p, 7 Tab, 3 Appen. 
OWRT B-061-RI(7), 14-31-0001-3953. 


Descriptors: *Research needs, *Research prior- 
ities, Funds, *Management planning, Water Re- 
search Institutes, *Federal funding, Evaluation, 
Conferences. 


A workshop was held June 18 and 19, 1975 at 
Durham, New Hampshire to consider the question: 
given limited funds, how should funding agencies 
choose among project grant applications. After 
considering presentations by various Federal 
agency personnel, participants concluded that 
methods of evaluating research project grant appli- 
cations differed extensively in practice, some de- 
pending in part on objectified scoring systems, but 
most g heavily on qualitative, professional 
judgment. A University of Massachusetts ‘exercise’ 
was also considered. This involved the reactions of 
two sets of evaluators: ‘gut’ reactors (practitioners) 
and ‘programmed’ reactors (institute directors). 
Proposals were presented in the form of Office of 
Water Research and Technology Executive Sum- 
maries. While there were obvious limitations con- 
nected with this study (too little time, lack of 
agreement on best evaluation criteria and scaling 
methods, too few responses, and too limited pres- 
entation of proposal substance), study results were 
still surprising. It appeared to make little difference 
whether respondents were asked to use judgmental 
criteria or objective criteria. Perhaps more impor- 
tant, individuals within both groups appeared to 
differ randomly in their reactions. 

W83-03600 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C. Secondary Publication 
And Distribution 


WATER RESOURCES BIBLIOGRAPHY OF 
HAWAII, 

Hawaii Univ. at Manoa, Honolulu. 

F. N. Fujimura, and E. T. Murabayashi. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-251066, 
Price codes: A12 in paper copy, AO1 in microfiche. 
Technical Report No 149, March 1983. 264 p. 
OWRT A-083-HI(1), 14-34-0001-1113. 


Descriptors: “Bibliographies, Water Resources- 
Center, *Hawaii, *Documentation, Classification, 
Information exchange, Publications. 


The previous Water Resources Research Center 
bibliographies (Technical Report Nos. 50 and 88) 
were evaluated by the project staff, assisted by an 
advisory committee how this bibliography could 
be improved. As a result of the discussion and 
evaluation, the order and presentation of the en- 
tries in the Annotated Listing were revised. The 
former three-part code was simplified to a two-part 
code consisting of the first five letters of the pri- 
mary author’s last name and the last two digits of 
the year of publication. The title of the report or 
article is displayed first in bold type form readabi- 
lity, followed successively by the annotation; 
author(s); keywords; repository, including the call 
number; and then by the facts of publication, such 
as the journal name, volume, number, inclusive 
pages, and the year of publication. Although the 
original research approach was to include publica- 
tions issued between 1971 through 1978, earlier as 
well as more recent publications have been includ- 
ed. Secondary sources of information that were 
also used in compiling information included the 
Engineering Index, Selected Water Resources Ab- 
stracts, and the Water Resources Scientific Infor- 
mation Center. 
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ACETYLENE REDUCTION 
Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


ACID MINE DRAINAGE 
Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 
W83-03541 5B 


Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 

W83-03820 5B 


ACID RAIN 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


Teacher’s Resource Guide on Acidic Precipita- 
tion with Laboratory Activities, 
W83-03565 2K 


Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 

W83-03700 se 


Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 

W83-03797 s¢ 


ACIDIC WATER 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns 1. Einfache 
Gleichgewichtsb Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 





Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 

W83-03532 5C 


Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


Caco3 Neutralization of Acidified Surface 
Waters, 
W83-03834 5G 


ACIDITY 
Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns L Einfache 
Gleichgewichtsberechnung: Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 
W83-03512 2K 





ACTIVATED CARBON 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 SF 


Determination of Biomass MLVSS in Pact 
Sludges, 
W83-03570 5D 


The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 

W83-03624 5F 


SUBJECT INDEX 


Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


ACTIVATED SLUDGE 
Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 
W83-03710 5D 


ACTIVATED SLUDGE PROCESS 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
W83-03569 5D 


Determination of Biomass MLVSS in Pact 
Sludges, 
W83-03570 5D 


Variables Affecting Metal Removal from 
Sludge, 
W83-03581 SE 


Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


Clarification Failure Control Strategies, 
W83-03828 


ACTIVATED SLUDGE PROCESSES 
Sub-Surface Aerator/Mixing Units. 
W83-03763 5D 


ADMINISTRATIVE AGENCIES 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


ADSORPTION 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


ADVANCED WASTEWATER TREATMENT 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


AERATION 
Sub-Surface Aerator/Mixing Units. 
W83-03763 5D 


AERATION ZONE 
Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 
W83-03542 2F 


AERATORS 

Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 

W83-03535 5D 


AERIAL PHOTOGRAPHY. *COASTAL 
MARSHES 


Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


AGRICULTURAL HYDROLOGY 
Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


AGRICULTURAL RUNOFF 
An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


AGRICULTURAL WASTES 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


AGRICULTURAL WATERSHEDS 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


AGRICULTURE 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


Salinity and Resource Development Problems in 
East Kent, 
W83-03645 6G 


AIR POLLUTION EFFECTS 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 

W83-03700 5C 


AIR-WATER INTERFACES 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


AIRPORTS 
Water Quality of Airport Storm Runoff, Phase 
Il, 
W83-03688 5B 


ALABAMA 
Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 
W83-03726 5A 


ALASKA 
Regional Flood Frequency Analysis for = 
W83-03611 


Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


ALBUMIN 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


ALCOHOLS 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


ALDICARB 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water — 
W83-03725 


ALGAE 
A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 
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ALGAE 


Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 

W83-03682 5B 


Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 

W83-03797 5C 


ALGAE HARVESTING 
Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


ALGAL CONTROL 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 4A 


ALGAL GROWTH 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


ALGICIDES 
Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 
W83-03837 5F 


ALTERNATIVE PLANNING 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 
W83-03580 6A 


The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 

W83-03722 6D 


ALUM COAGULATION 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


AMMONIA 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


ANAEROBIC BACTERIA 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


ANAEROBIC DIGESTION 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


ANTARCTICA 
Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


ANTECEDENT MOISTURE 
Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 
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SUBJECT INDEX 


APPROPRIATIVE RIGHTS 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


APPURTENANT WATER RIGHTS 
Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 

W83-03779 6E 


and the 


AQUA CULTURE 
Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


AQUACULTURE 
Innovative Technology Recycles Waste. 
W83-03545 5D 


Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 8I 


AQUATIC HABITATS 
Conservation Aspects of Two River Improve- 
ment Schemes in the River Thames Catchment, 
W83-03646 4A 


Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 
W83-03692 6E 


AQUATIC PLANTS 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 
W83-03682 5B 


AQUATIC PRODUCTIVITY 
Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 

W83-03682 5B 


AQUATIC WEED CONTROL 
Hydrilla Management in North Carolina. 
W83-03616 4A 


AQUATIC WEEDS 
Hydrilla Management in North Carolina. 
W83-03616 4A 


AQUIFER 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


AQUIFER CHARACTERISTICS 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


AQUIFERS 
Source Protection - An Ounce of Prevention, 
W83-03627 


Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, 

W83-03670 2F 


Calculations of Seepage Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 
W83-03757 2F 


Deep Wells Don’t Run Dry, 
W83-03810 3B 


ARGENTINA 
Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


ARID LANDS 
Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


ARID REGIONS 
Modern Treatment in the Middle East. 
W83-03764 5F 


ARID-ZONE HYDROLOGY 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


ARIZONA 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 

W83-03668 2F 


Stable isotopic Investigation of the Ground 
Water Quality and Transport Systems in the 
Safford Valley, Arizona, 

W83-03674 2K 


Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 

W83-03729 3F 


Water and Energy Conservation in Irrigated 
Agriculture: An Arid Area Technological and 
Economic Case Study, 

W83-03773 3F 


ARKANSAS 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
'W83-03683 5F 


The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 

W83-03795 5B 


ARKANSAS RIVER 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


AROMATIC COMPOUNDS 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 5A 


AROMATIC HYDROCARBONS 
Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 5A 


ARSENIC 
Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 SA 


ARTIFICIAL RECHARGE 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 





Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 

W83-03607 5B 


ASIA 

Establishing Water Quality Objectives and 
Emission Targets in Rivers, 

W83-03848 5G 


Water Quality Management in Asia: Basic Issues 
and Priorities, 
W83-03849 5G 


AUSTRIA 
The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzod)), 
W83-03526 8A 


AUTOMATION 
On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 
W83-03522 5F 


Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


BACTERIA 
Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
W83-03507 SF 


Coliphages and Coliform Bacteriain Running 
Waters of Different Quality (Coliphagen und 
Coliforme Bakterien in Fliessgewassern Unters- 
chiedlicher Gute), 

W83-03513 5A 


A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 

W83-03541 5B 


Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 5A 


Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 
W83-03632 5D 


BARRIERS 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


BAYS 
Currents in South San Francisco Bay, 
W83-03690 5B 


Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


BIBLIOGRAPHIES 
Water Resources Bibliography of Hawaii, 
W83-03730 


BIOASSAY 
Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


BIOCHEMICAL OXYGEN DEMAND 
Filtration of Primary Effluent, 
W83-03574 5D 


BIODEGRADATION 
The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


10C 


Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 

W83-03550 5D 


BIODISCS 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 


BIOFILTERS 
Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 5D 


BIOLOGICAL MEMBRANES 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


BIOLOGICAL OXYGEN DEMAND 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


BIOLOGICAL TESTS 
Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 SA 


BIOLOGICAL TREATMENT 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 5D 


Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


BIOLOGICAL WASTEWATER TREATMENT 
The Biodegradation of BIS (Tributyltin) Oxide 
(TBTO) by Bilogical Sewage Treatment (Der 
Biologische Abbau Von _ Tributylzinnoxid 
(TBTO) in Einer Belebtschl lage), 
W83-03506 5D 





Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 

W83-03710 5D 


Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 


BLANEY-CRIDDLE METHOD 
Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 

W83-03684 2D 


CARBAMATES 


BONDING 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


BOTTOM SEDIMENTS 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


BOTTOM WATER 
The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 5C 


BOUNDARY CONDITIONS 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


BRACKISH LAKES 

Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 

W83-03543 5C 


BRACKISH WATER 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


BUBBLE CONCEPT 
Here Comes the Water Bubble--Maybe, 
W83-03634 5G 


CADMIUM 
Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


CALCIUM CARBONATE 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns ) 3 Einfache 
Gleichgewichtsberechnungen Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


CALIFORNIA 
Innovative Technology Recycles Waste. 
W83-03545 5D 


Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 

W83-03837 SF 


CANADA 
Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 
Canada, 
W83-03840 5D 


CAPACITY 
Research Needs for Capacity Planning, 
W83-03639 6D 


CARBAMATES 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 


$u-3 





CARBAMATES 


Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


CARBON DIOXIDE 
Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


CARBONIC ACID 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 
ianz), 

W83-03514 2K 


CARP 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 


80, 
W83-03743 5B 


CASE STUDIES 
Predicting Future Water Demand, 
W83-03835 6D 


CATFISH 
Effects on Channel Catfish of High Nitrite Con- 
centrations That Occur in Fish Ponds, 
W83-03698 5C 


CATFISH PONDS 
Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 ~ 


CEMENTS 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 SE 


CHANNEL CATFISH 
Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 -. & 


CHANNEL FLOW 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


CHANNEL IMPROVEMENT 
Conservation Aspects of Two River Improve- 
ment Schemes in the River Thames Catchment, 
W83-03646 4A 


CHEMICAL ANALYSIS 
Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 5A 


Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


CHEMICAL COMPOSITION 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


CHEMICAL PRECIPITATION 
Pilot Plant Experiments on the Physico-Chemi- 
cal Treatment of Meat Processing Effluents, 
W83-03792 5D 


CHEMICAL PROPERTIES 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


suU-4 


SUBJECT INDEX 


CHEMICAL RECOVERY 
Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


CHEMICAL WASTES 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


CHEMISTRY OF PRECIPITATION 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 

W83-03700 oe 


CHILE 
The Nitrogen Balance of Vegetable Crops Irri- 
gated with Untreated Effluent, 
W83-03745 5B 


CHLORAMINES 
Chloramines - An Answer to the Trihalometh- 
ane Problem, 
W83-03625 5F 


CHLORINATED HYDROCARBONS 
Sources of Trihalomethanes and Other C1 and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


CHLORINATION 
Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 
W83-03632 5D 


Sources of Trihalomethanes and Other Cl and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


CHLORINE 
The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 
W83-03624 SF 


Novel Composite Membranes, 
W83-03678 3A 


CHLOROPHYTA 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 Cyn 


CHOWAN RIVER 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


CHROMATE 
New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 
and Combined Chlorine in Water, 
W83-03579 5A 


CLAMS 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


CLARIFICATION 
Clarification Failure Control Strategies, 
W83-03828 5D 


CLEARCUTTING 
The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


CLIMATIC DATA 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7 


The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 71C 


CLOSED LAKES 

Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 

W83-03543 5C 


COAL 


Fine-Coal-Aided Centrifugal Dewatering of 
Waste Activated Sludge, 
W83-03659 5E 


COASTAL WATERS 


Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 

W83-03515 5G 


Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


COASTAL ZONE MANAGEMENT 


Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


COKE-PLANT WASTEWATER 
Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


COLD REGIONS 
Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 
Canada, 
W83-03840 5D 


COLIFORMS 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


The Effect of Stress on Organisms in the Distri- 
bution System, 
W83-03602 5A 


Enumeration of Chlorine-Damaged Fecal Colli- 
forms in Wastewater Effluents, 
W83-03632 5D 


The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


COLLOIDS 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


COLOR REMOVAL 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 





COLORADO 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


Salt Transport in the Lower South Platte River, 
W83-03718 5B 


Total Water Management--The Denver Story, 
W83-03746 5D 


Routing Graded Sediments in Streams: Applica- 
tions, 
W83-03832 2J 


COMMUNITY DEVELOPMENT 
Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 
W83-03606 6A 


COMPOSITE MEMBRANES 
Novel Composite Membranes, 
W83-03678 3A 


COMPRESSIBILITY 
Filtrability and Compressibility of Sludges, Part 
5 

W83-03790 SE 


COMPUTER APPLICATIONS 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


COMPUTER MODELS 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


COMPUTER PROGRAMS 

On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 SF 


A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 

W83-03596 6A 


Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 

W83-03732 2J 


Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


COMPUTER SIMULATION 
Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 81 


CONFINED AQUIFERS 
A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 
W83-03672 5B 


CONJUNCTIVE USE 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 

W83-03721 4B 


The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 

W83-03722 6D 


CONNECTICUT 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


CONSUMPTIVE USE 
Effect of Mowing Height Upon Consumptive 
Water Use, Groundwater Recharge and Re- 
charge Quality from Bermudagrass Watered 
with Secondary Treated Effluent, 
W83-03816 4B 


CONTROL SYSTEMS 
Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


CONVEYANCE STRUCTURES 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


COOLING PONDS 
Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 p  & 


COOLING WATER 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 


W83-03528 5B 


COPPER 
Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 

W83-03837 5F 


CORROSION 
The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 8G 


A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


COST-BENEFIT ANALYSIS 
Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


COST SHARING 
Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 
W83-03530 6C 


CYCLING NUTRIENTS 


COSTS 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 5F 


The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 

W83-03701 6F 


Natural Gas Proves to be Economical for Pump- 
ing Water, 
W83-03715 8C 


COUPLED TRANSPORT 
Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


CROP PRODUCTION 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 

W83-03560 2D 


CROP RESPONSE 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 
CROP YIELD 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


CRUSTACEANS 
Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


CULTURES 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


CURRENT METERS 
Currents in South San Francisco Bay, 
W83-03690 5B 


CYANIDE 
Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 

W83-03710 5D 


CYANOPHYTA 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 


N.C., 
W83-03566 5C 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 

W83-03837 SF 


CYCLING NUTRIENTS 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


Kinetics of Phosphorus Uptake in the Chowan 


River, North Carolina, 
W83-03711 5B 


$u-5 





CYCLING NUTRIENTS 


The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 xs 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


CYCLONES 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


CZECHOSLOVAKIA 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 
lauf), 
W83-03528 5B 


DAM CONSTRUCTION 
The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzodl), 
W83-03526 8A 


DAM EFFECTS 
Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 


Dams, 
W83-03824 6G 


DAM STABILITY 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


DATA COLLECTIONS 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7c 


DATA INTERPRETATION 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


DATA TRANSMISSION 
A Signal Recording and Printing System for 
Telemetering Raingauges, 
W83-03801 7B 


DDT 


Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, lowa, 1977- 


W83-03743 5B 


DEBRIS FLOW 


Hydraulics of Solving Unsteady Debris Flows, 
W83-03608 


DECISION MAKING 
How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


Research Needs for Water Supply Cost Estimat- 


ing, 
W83-03648 6B 


DEGRADATION 
Removal Mechanisms for Toxic Priority Pollut- 
ants, 
W83-03647 5D 


DELAWARE 
The Effect of Stress on Organisms in the Distri- 
bution System, 
W83-03602 5A 


SU-6 


DENITRIFICATION 
Discussion of: Industrial Wastes as Carbon 
Sources in Biological Denitrification, 
W83-03576 5D 


Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


Rate of Denitrification in Water Bodies of an 
Irrigation System and Soil of Rice Fields in the 
Kara Kalpuk ASSR, 

W83-03760 5B 


Compact Nitrogen Removal Options for Lake 
Como, 
W83-03793 5D 


DESALINATION 
RO vs. MSF for High-Capacity Seawater De- 
salination Plants, 
W83-03622 3A 


Novel Composite Membranes, 
W83-03678 3A 


Modern Treatment in the Middle East. 
W83-03764 5F 


DESIGN CRITERIA 
The Mechanical and Electrical Aspects of the 
Remodeling of Kempton Park Works, 
W83-03586 8C 


A Question of Sampling, 
W83-03595 7B 


DETENTION RESERVOIRS 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


DETERGENTS 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


DETRITUS 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


Caco3 Neutralization of Acidified Surface 
Waters, 
W83-03834 5G 


DEVELOPING COUNTRIES 
The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 
pines, 
W83-03843 5G 


Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


Establishing Water Quality Objectives and 
Emission Targets in Rivers, 
W83-03848 5G 


Water Quality Management in Asia: Basic Issues 

and Priorities, 

W83-03849 5G 
DEWATERING 

Fine-Coal-Aided Centrifugal Dewatering of 

Waste Activated Sludge, 

W83-03659 SE 


Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 5E 


Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 SE 


Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


Filtrability and Compressibility of Sludges, Part 


W83-03790 SE 


DEWPOINT 


A Dew-Point Hygrometer for Field Use, 
'W83-03796 7B 


DIAGNESIS 
Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, 
W83-03670 2F 


DIATOMS 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


Diatoms of Lake of the Ozarks, Missouri, 
W83-03723 2H 


DIELDRIN 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 
80, 
W83-03743 5B 


DIKES 
Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


DINITROGEN 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


DIOXIN 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 
W83-03814 5A 


DIRECT AQUEOUS INJECTION 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


DISINFECTION 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


DISPERSION 
Dispersion in the Inclined Plane Model of Trick- 
ling Filters, 
W83-03537 5D 


Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 

W83-03749 2G 





DISPERSION COEFFICIENT 
Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 
W83-03607 5B 


DISSOLVED AIR FLOTATION 
Treatment of Raw Wastewater Overflows by 
Dissolved-Air Flotation, 
W83-03575 5D 


DISSOLVED OXYGEN 
Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


DISTRICT OF COLUMBIA 
Predicting Future Water Demand, 
W83-03835 6D 


DOCTRINE OF PRIOR APPROPRIATION 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


DOCUMENTATION 
Water Resources Bibliography of Hawaii, 
W83-03730 10C 


DOMESTIC WATER 
Discussion: Residential Water Conservation, 
W83-03658 3D 


DPD METHOD 
New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 
and Combined Chlorine in Water, 
W83-03579 5A 


DRAINAGE SYSTEMS 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


DREDGING 


Maintenance Dredging in the Port of Bristol, 
W83-03539 8c 


Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


DRINKING WATER 
The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 


Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 5A 


Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


DRIP IRRIGATION 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


DROUGHT 
A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Frequency Procedures, 
W83-03656 2E 


The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 


DROUGHT RESISTANCE 
Select Hardy Pasture for Drought Surival. 
W83-03789 3F 


DRY FARMING 
Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 
W83-03769 2G 


Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


DYE RELEASE . 
A Review of the Use of Dyes as Soil Water 
Tracers, 
W83-03736 2G 


DYES 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


DYNAMIC PROGRAMMING 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 
W83-03580 6A 


E. COLI 
Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


EARTH DAMS 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


EARTHQUAKES 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


ECONOMETRICS 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


ECONOMIC ASPECTS 
Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 
W83-03530 6C 


An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 

W83-03587 6B 


ECONOMIC EFFICIENCY 
Water and Energy Conservation in Irrigated 
Agriculture: An Arid Area Technological and 
Economic Case Study, 
W83-03773 3F 


ECONOMIC EVALUATION 
Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


EDUCATION 
Teacher’s Resource Guide on Acidic Precipita- 
tion with Laboratory Activities, 
W83-03565 2K 


EFFLUENT CHARGES 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


EFFLUENT LIMITATION 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


EFFLUENT LIMITATIONS 
Here Comes the Water Bubble-Maybe, 
W83-03634 5G 


EFFLUENT RECHARGE 
Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


ELECTROPLATING 
Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


ENERGY 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


ENGLAND 
Maintenance Dredging in the Port of Bristol, 
W83-03539 8c 


Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 

W83-03578 2F 


The History of Waste Detection in Severn-Trent 
Water Authority’s Derwent Division, 
W83-03654 SF 


Sources of Trihalomethanes and Other C1 and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


ENTEROCOCCI 
Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 5A 


ENVIRONMENTAL EFFECTS 
Conservation Aspects of Two River Improve- 
ment Schemes in the River Thames Catchment, 
W83-03646 4A 


Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 
Dams, 

W83-03824 6G 


ENVIRONMENTAL QUALITY 
Environmental Quality Standards--New Prob- 
lems for the Analyst, 
W83-03798 5A 


ENZYMES 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 


EPHEMERAL STREAMS 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


EROSION 
Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 
W83-03732 2 


Parameters for Describing Soil Detachment Due 
to Single Waterdrop Impact, 
W83-03750 2J 


Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 





Surface Soil Physical Properties After 36 Years 
of Cropping to Winter Wheat, 
W83-03805 2J 


ESTUAIES 
The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 = 


ESTUARIES 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


EUROPE 
Environmental Quality Standards--New Prob- 
lems for the Analyst, 
W83-03798 5A 


EUTROPHICATION 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 
N.C., 
W83-03566 5C 


Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


Reservoir Eutrophication and Management, 
W83-03629 5G 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


EVAPORATION 
Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
W83-03703 2F 


A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 

W83-03783 2D 


EVAPORATIVE COOLING 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 
EVAPOTRANSPIRATION 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 
W83-03684 2D 


Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


FATE OF POLLUTANTS 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


SU-8 


Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 

W83-03682 5B 


Silicones in Chesapeake Bay Sediments, 
W83-03804 5B 


Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


FATHEAD MINNOWS 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 5C 


FEDERAL FUNDING 
Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


FEDERAL REPUBLIC OF GERMANY 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns I. Einfache 
Gleichgewichtsberechnungen Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 


ianz), 
'W83-03514 2K 


Results of Lake Cleanup in the Order-Havel 
Catchment Areas (Ergebnisse Der Seesanierung 
Aus Dem Einzugsgebiet Der Wwd Order- 
Havel), 

W83-03516 5G 


The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 

W83-03523 5F 


Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 

W83-03527 7B 


A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 

W83-03584 5G 


FEEDLOT RUNOFF 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


FIELD TESTS 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


FILTER 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


FILTERS 
Filtration of Primary Effluent, 
W83-03574 5D 


Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


FILTERS *WASTEWATER TREATMENT 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Piant Nu- 
trient Resources, 
W83-03665 5D 


FILTRATION 
Filtration of Primary Effluent, 
W83-03574 5D 


The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 

W83-03665 5D 


Filtrability and Compressibility of Sludges, Part 


1, 
W83-03790 SE 


FINANCING 


Research Needs for Water Supply Cost Estimat- 
ing, 
W83-03648 6B 


Irrigation Funding Now More Rational, 
W83-03811 6F 


FINITE ELEMENT METHOD 


A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 

W83-03672 5B 


FISH 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 Se 


Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 

W83-03532 5C 


FISH DISEASES 


Effects on Channel Catfish of High Nitrite Con- 
centrations That Occur in Fish Ponds, 
W83-03698 5C 


FISH ESTABLISHMENT 

Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 

W83-03543 5C 





FISH FARMS 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


FISH GENETICS 
Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


FISH HATCHERIES 
Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 8I 


FISH POPULATIONS 
Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


FISSURES 
Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 
W83-03668 2F 


FLOOD DAMAGE 
Interactive Nonstructural Flood-Control Plan- 
ning, 
W83-03831 6F 


FLOOD DATA 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


FLOOD FREQUENCY 
Regional Flood Frequency Analysis for Alaska, 
W83-03611 2E 


FLOOD PEAK 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


FLOOD PLAIN MANAGEMENT 

Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 

W83-03580 6A 
State Options for Nonstructural Flood Risk 
Management, 

W83-03702 6F 


Interactive Nonstructural Flood-Control Plan- 


ning, 
W83-03831 6F 


FLOOD PLAINS 
Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


FLOODING 
The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 
W83-03687 21 


FLORIDA 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, 

W83-03670 2F 


FLOTATION 
Batch Flotation Tests: How Useful are They., 
W83-03549 5D 


Treatment of Raw Wastewater Overflows by 
Dissolved-Air Flotation, 
W83-03575 5D 


Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


Pilot Plant Experiments on the Physico-Chemi- 
cal Treatment of Meat Processing Effluents, 
W83-03792 5D 


FLOW AUGMENTATION 
Use of Ferruginous Groundwaters to Augment 
Streamflow, 
W83-03577 5G 


FLOW CHARACTERISTICS 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


Currents in South San Francisco Bay, 
W83-03690 5B 


FLOW RESISTANCE 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


FLOW SEPARATION 
Separation of Hydraulic Flow Over Topogra- 
phy, 
W83-03830 8B 


FLOW VELOCITY 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


FLOW VISCOSITY 
Hydraulics of Solving Unsteady Debris Flows, 
W83-03608 8B 


FLUCTUATIONS 
Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


FLUID MECHANICS 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


FLUIDIZED BED PROCESS 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


FLUIDIZED BEDS 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


FOOD-PROCESSING WASTES 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


FOOD WEBS 
Trophic Energetics in Arctic Freshwater Eco- 


systems, 
W83-03621 2L 


GEOSTATISTICS 


FORECASTING 
On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 
W83-03522 SF 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


FRANCE 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 

W83-03515 5G 


Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 

W83-03540 5B 


Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 SF 


FUMIGANTS 
1,2-Dibromo-3-Chloropropane 
Water in South Carolina, 1970-80, 
W83-03744 5B 


Residues in 


FUTURE PLANNING 
Research Needs for Capacity Planning, 
W83-03639 6D 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


Research Needs for Water Supply Cost Estimat- 
ing, 
W83-03648 6B 


Predicting Future Water Demand, 
W83-03835 6D 


GAGING STATIONS 
River Basin Water Quality Monitoring Network 
Design, 
W83-03593 5A 


GAMMA RADIATION 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


GEOCHEMISTRY 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


GEOHYDROLOGY 
Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 
W83-03733 2F 


GEOLOGIC FRACTURES 
Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 
W83-03668 2F 


GEOSTATISTICS 
Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 
W83-03817 2G 


$u-9 





GEOTHERMAL STUDIES 


GEOTHERMAL STUDIES 
Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


GERMAN DEMOCRATIC REPUBLIC 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 

W83-03518 8A 


Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 

W83-03520 5B 


Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 

W83-03521 3E 


On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 SF 


GRAVEL 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


GREAT LAKES 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5 


GROUNDWATER 
Principles for Transboundary Groundwater Pol- 
lution Control, 
W83-03501 5G 


Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns L Einfache 
Gleichgewichtsberechnungen Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 
ianz), 

W83-03514 2K 


SU-10 


SUBJECT INDEX 


Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


Use of Ferruginous Groundwaters to Augment 
Streamflow, 
W83-03577 5G 


Guidelines for Sampling Ground Water, 
W83-03582 5A 


Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 

W83-03731 5B 


Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 

W83-03733 2F 


GROUNDWATER AVAILABILITY 
Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 
W83-03612 3B 


Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 

W83-03733 2F 


GROUNDWATER CONTAMINATION 
Evolution of Nitrate Concentrations in Ground- 
water in the Middle Vaud Region (Switzerland) 
(Evolution Des Concentrations en Nitrates Des 
Eaux Souterraines Du Moyen-Pays Vaudois), 
W83-03508 5B 


Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 

W83-03769 2G 


GROUNDWATER DISPERSION 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


GROUNDWATER MANAGEMENT 
Groundwater Resources of the Texas Rio 
Grande Basin, 

W83-03503 2F 


On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 5F 


The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzod)), 
W83-03526 8A 


Source Protection - An Ounce of Prevention, 
W83-03627 


Groundwater Protection on the Local Level: 
Integrating the Fragments of Regulation, 
W83-03628 5G 


A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


GROUNDWATER MOVEMENT 
Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 
W83-03542 2F 


Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, 

W83-03670 2F 


Numerical Modeling of Groundwater Flow 
Processes, 
W83-03771 2F 


GROUNDWATER POLLUTION 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


Engineering and Legal Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 

W83-03714 5B 


GROUNDWATER POTENTIAL 
Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 
W83-03612 3B 


GROUNDWATER RECHARGE 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
W83-03703 2F 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


GROUNDWATER-SURFACE RELATIONS 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


GROUNDWATER TEMPERATURE 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


GROWTH KINETICS 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


GROWTH RATES 
Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
W83-03507 5F 


GULFS 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 





GYPSUM 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 SE 


HALOGENS 
Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 
W83-03819 5E 


HAWAII 
Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


Water Quality of Airport Storm Runoff, Phase 
Il, 
W83-03688 5B 


Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


Water Resources Bibliography of Hawaii, 
W83-03730 10C 


Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


and the 


Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 


shed, 
W83-03817 2G 


HEAT BALANCE 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


HEATED WATER 
A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 
W83-03584 5G 


Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


HEAVY METALS 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 s¢ 


Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 

W83-03617 5B 


Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 SE 


Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


HERBICIDES 
Hydrilla Management in North Carolina. 
W83-03616 oa 


HIGHWAY EFFECTS 
Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


HISTORY 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


HUMIDITY 
A Dew-Point Hygrometer for Field Use, 
W83-03796 7B 


HYDRAULIC CONDUCTIVITY 
Measuring the Hydraulic Conductivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 

W83-03817 2G 


HYDRAULIC DESIGN 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


HYDRAULIC ENGINEERING 
The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzod)), 
W83-03526 8A 


HYDRAULIC EQUIPMENT 
Maintenance Dredging in the Port of Bristol, 
W83-03539 8C 


HYDRAULIC FRICTION 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


HYDRAULIC PROFILES 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


HYDRAULIC VALVES 

Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


HYDROCARBONS 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 5A 


Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 5C 


IDAHO 


HYDROCYCLONES 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


HYDROELECTRIC PLANTS 
The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzod)), 
W83-03526 8A 


Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 

W83-03530 6C 


HYDROGEN SULFIDE 
A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 

W83-03719 5A 


HYDROGRAPHS 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


HYDROLOGIC BUDGET 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


HYDROLOGIC CYCLE 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


HYDROLOGIC DATA 
The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7C 


HYDROLOGIC DATA COLLECTIONS 
Currents in South San Francisco Bay, 
W83-03690 5B 


HYDROLOGY MODELS 
Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


HYDROMETEOROLOGY 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 

W83-03786 2B 


Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


HYGROMETERS 
A Dew-Point Hygrometer for Field Use, 
W83-03796 7B 


ICE 
Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


IDAHO 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 





IDAHO 


Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 8I 


ILLINOIS 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 

W83-03580 6A 


IMPAIRED WATER QUALITY 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 5A 


IMPOUNDMENTS 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


INCEPTISOL 
Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


INDIA 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


INDIANA 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 

W83-03680 4A 


Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 

W83-03819 5E 


INDICATORS 
Coliphages and Coliform Bacteriain Running 
Waters of Different Quality (Coliphagen und 
Coliforme Bakterien in Fliessgewassern Unters- 
chiedlicher Gute), 
W83-03513 5A 


Enterococci and Other Microbial Indicators in 


Municipal Wastewater Effluents, 
W83-03551 SA 


$U-12 


SUBJECT INDEX 


INDUSTRIAL WASTES 
Physico-Chemical Speciation of Selected Metals 
in the Treated Effluent of a Lead-Acid Battery 
Manufacturer and in the Receiving River, 
W83-03544 5B 


A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 

W83-03617 5B 


Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 

W83-03664 5D 


Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 

W83-03726 5A 


Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 
és, 
W83-03785 5B 


Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


INDUSTRIAL WASTEWATER 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


INFILTRATION 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


Calculations of Seepage Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 
W83-03757 2F 


Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


INFILTRATION RATE 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 


INJECTION WELLS 
Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


INSTITUTIONAL CONSTRAINTS 
Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 
W83-03692 6E 


Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 

W83-03721 4B 


INSTITUTIONS 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


INSTREAM FLOW 


Instream Flow Requirements for Fish and Fish- 
eries in Maryland, 
W83-03776 2E 


INTERCEPTOR SEWERS 


A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 
na, 

W83-03671 8G 


INVERTEBRATES 


Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 

W83-03532 sc 


Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 
Dams, 

W83-03824 6G 


ION EXCHANGE 


Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
W83-03507 5F 


Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 

W83-03521 3E 


Waste Water Treatment by Ligand Exchange, 
W83-03706 5D 


An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


IOWA 


Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 
80, 

W83-03743 5B 


IRAN 


Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 

W83-03752 3B 


IRON COMPOUNDS 


Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 

W83-03541 5B 


Use of Ferruginous Groundwaters to Augment 
Streamflow, 
W83-03577 5G 


IRRIGATED SOILS 


A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 





IRRIGATION 
An Institutional Perspective on the Use of Natu- 
tal Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


Heavy Water Tracing of Soil-Water Transfers 
Under Irrigation, 
W83-03755 2G 


Irrigation Funding Now More Rational, 
W83-03811 6F 


IRRIGATION DESIGN 
Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 


IRRIGATION EFFECTS 
Salt Transport in the Lower South Platte River, 
W83-03718 


IRRIGATION EFFICIENCY 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


Water and Energy Conservation in Irrigated 
Agriculture: An Arid Area Technological and 
Economic Case Study, 

W83-03773 3F 


IRRIGATION PRACTICES 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


Rate of Denitrification in Water Bodies of an 
Irrigation System and Soil of Rice Fields in the 
Kara Kalpuk ASSR, 

W83-03760 5B 


IRRIGATION REQUIREMENTS 
Optimum Water Use In Fruit Crop Production, 
3F 


W83-03669 


IRRIGATION WATER 
Total Water Management--The Denver Story, 
W83-03746 


Deep Wells Don’t Run Dry, 
W83-03810 3B 


ISOTOPE STUDIES 
Stable Isotopic Investigation of the Ground 
Water Quality and Transport Systems in the 
Safford Valley, Arizona, 
W83-03674 2K 


ITALY 
Compact Nitrogen Removal Options for Lake 
Como, 
W83-03793 5D 


Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


JAPAN 
Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 

W83-03541 5B 


JUAREZ 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 5F 


KADIUM-226 
A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 
W83-03714 5B 


KARST HYDROLOGY 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


KENTUCKY 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


KINETICS 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


LAGOONS 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


LAKE ERIE 
Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
W83-03568 5F 


LAKE SEDIMENTS 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 

W83-03597 5B 


Caco3 Neutralization of Acidified Surface 
Waters, 
W83-03834 5G 


LAKES 
Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


LAND APPLICATION 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 5E 


LAND RECLAMATION 
Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 
W83-03820 5B 


LAND USE 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


State Options for Nonstructural Flood Risk 
Management, 
W83-03702 6F 


Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


LANDFILLS 
Landfill Management and Leachate Quality, 
W83-03812 5E 


2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


LIMNOLOGY 


LEACHATES 
Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


Landfill Management and Leachate Quality, 
W83-03812 SE 


LEACHING 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 SE 


Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 

W83-03766 7B 


A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 3F 


LEAD 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 sc 


LEAKAGE 
The History of Waste Detection in Severn-Trent 
Water Authority’s Derwent Division, 
W83-03654 5F 


LEGAL ASPECTS 
Principles for Transboundary Groundwater Pol- 
lution Control, 
W83-03501 5G 


Engineering and Legal Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


Groundwater Protection on the Local Level: 
Integrating the Fragments of Regulation, 
W83-03628 5G 


Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 
W83-03692 6E 


Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


and the 


LENTIPES CONCOLOR 
Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


LIABILITY 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


LIGAND EXCHANGE 
Waste Water Treatment by Ligand Exchange, 
W83-03706 5D 


LIME 
Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 SE 


LIMNOLOGY 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 





LIMNOLOGY 


Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 

W83-03597 5B 


LINE-SOURCE IRRIGATION 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 
LITERATURE REVIEW 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


LITTLE LARAMIE RIVER VALLEY 
Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 

W83-03684 2D 


LOANS 
Irrigation Funding Now More Rational, 
W83-03811 6F 


LOBE PUMPS 
Geometric Changes Bring Lobe Pumps into 
Sewage Sludge Markets. 
W83-03742 8C 


LOCAL GOVERNMENTS 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


LONG ISLAND 
Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
'W83-03703 2F 


LOW FLOW 
A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Frequency Procedures, 
W83-03656 2E 


LOW FLOW AUGMENTATION 
Use of Ferruginous Groundwaters to Augment 
Streamflow, 
W83-03577 5G 


LYSIMETERS 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 

W83-03783 2D 


MACROPORES 
Measuring the Hydraulic Conductivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


MAGNESIUM COMPOUNDS 
Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 5E 


MAINTENANCE 
How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


The Masonry Sewers of Aleppo, 
W83-03655 5D 


MAINTENANCE COSTS 
How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


SU-14 


SUBJECT INDEX 


MALAYSIA 
Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


MANAGEMENT 
Hydrilla Management in North Carolina. 
W83-03616 4A 


Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 

W83-03721 4B 


Management Model for Power Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 

W83-03761 8A 


MANAGEMENT PLANNING 
Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


MANOMETERS 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 SA 


MAPPING 
Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 
W83-03612 3B 


Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


MAPS 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


MARKETING 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


MARSH PLANTS 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


MARSHES 
Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


MARYLAND 
Instream Flow Requirements for Fish and Fish- 
eries in Maryland, 
W83-03776 2E 


MASONRY SEWERS 
The Masonry Sewers of Aleppo, 
W83-03655 5D 


MASSACHUSETTS 
Engineering and Legal Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


Source Protection - An Ounce of Prevention, 
W83-03627 5G 


Groundwater Protection on the Local Level: 
Integrating the Fragments of Regulation, 
W83-03628 5G 


Increasing Rockport’s Water Supply, 
W83-03662 6D 


Natural Gas Proves to be Economical for Pump- 
ing Water, 
W83-03715 8C 


MATHEMATICAL EQUATIONS 
Dispersion in the Inclined Plane Model of Trick- 
ling Filters, 
W83-03537 5D 


MATHEMATICAL MODELS 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 

W83-03584 5G 


A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 

W83-03672 5B 


Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 5D 


Path of a Vortex in a Semi-Infinite Region With 
a Streaming Motion along a Plane Wall Bound- 
ary Having a Semicircular Bay or Bulge, 

W83-03807 2E 


Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 


MATHEMATICAL STUDIES 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns I. Einfache 
Gleichgewichtsberechnungen Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


MAURITIUS 
An Analysis of Mauritian Winter Rainfall, 
W83-03787 2B 


MEANDERS 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


MEASURING INSTRUMENTS 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 
W83-03529 7B 


A Question of Sampling, 
W83-03595 7B 





Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


Discussion: Long-Term Performance of Em- 
bankment Dam Instrumentation, 
W83-03642 8G 


Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 
W83-03643 8G 


Factors Affecting Stress Cell Measurements in 
Soil, 
W83-03657 8D 


Hydrochemical Methods of Investigating Pro- 
duction and Destruction Processes in Natural 
Waters, 

W83-03756 2H 


A Permeameter Which Eliminates Boundary 
Flow Errors in Saturated Hydraulic Conductiv- 
ity Measurements, 

W83-03770 7B 


A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 

W83-03783 2D 


Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of installa- 
tion and Configuration of Parallel Transmission 
Lines, 

W83-03806 7B 


MEAT PROCESSING INDUSTRY 
Pilot Plant Experiments on the Physico-Chemi- 
cal Treatment of Meat Processing Effluents, 
W83-03792 5D 


MEDITERRANEAN SEA 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


MEDITTERRANEAN SEA 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


MEMBRANE FILTRATION 
The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


MEMBRANE PROCESSES 
Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


Modern Treatment in the Middle East. 
W83-03764 5F 


MEMBRANES 
Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


Novel Composite Membranes, 
W83-03678 3A 


Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


METAL-FINISHING WASTES 

Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelinden Industrie), 

W83-03521 3E 


Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


METALS 
Variables Affecting Metal Removal from 
Sludge, 
W83-03581 SE 


Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 

W83-03699 2H 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 

W83-03813 5D 


METHANE 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


MEXICO 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 SF 


MICHIGAN 
Interactive Nonstructural Flood-Control Plan- 
ning, 
W83-03831 6F 


MICHIGAN MANHOLES 
Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


MICROOGANISMS 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 
lauf), 
W83-03528 5B 


MICROPOLLUTANTS 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


Influence of Micropollutants on Vegetation, 
W83-03552 5C 


Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


Nature and Origin of Micropollutants, 
W83-03555 5B 


MINE DRAINAGE 
A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 
W83-03714 5B 


MINE WASTES 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


MINERALIZATION 
Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


MODEL STUDIES 


MINERALOGY 
Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, ; 
W83-03670 2F 


Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


MINERALS 
The Elimination of Mineral Micropollutants, 
W83-03556 5D 


MISSISSIPPI 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 

W83-03721 4B 


The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 

W83-03722 6D 


MISSOURI 


Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


Diatoms of Lake of the Ozarks, Missouri, 
W83-03723 2H 


Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


MIST IRRIGATION 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 


MIXED LIQUOR SOLIDS 
Clarification Failure Control Strategies, 
W83-03828 5D 


MIXING 
Representative Sampling Location Criterion for 
Rivers, 
W83-03740 5A 


MODEL STUDIES 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 
W83-03542 2F 


An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 

W83-03578 2F 


Research Needs for Capacity Planning, 
W83-03639 6D 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


Using Water Distribution System Models, 
W83-03641 8B 


Phase and Compression Behavior in Sedimenta- 
tion and Thickening of Liquid-Solid Suspen- 
sions, 

W83-03727 5D 





Simplified Mathematical Model of Unsteady 
Flow in Complex Channel Systems, 
W83-03759 8B 


Numerical Modeling of Groundwater Flow 


Processes, 
W83-03771 2F 


Recent Developments on Stochastic Program- 
ming Model for Water Quality Management, 
W83-03846 5G 


Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


MOLECULAR STRUCTURE 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


MOLLISOL 
Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


MONITORING 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 
W83-03557 5A 


Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
W83-03568 5F 


Guidelines for Sampling Ground Water, 
W83-03582 5A 


River Basin Water Quality Monitoring Network 
Design, 
W83-03593 5A 


Representative Sampling Location Criterion for 
Rivers, 
W83-03740 5A 


Environmental Quality Standards--New Prob- 
lems for the Analyst, 
W83-03798 5A 


MONSOONS 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


MONTANA 
A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 
W83-03617 5B 


Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 

W83-03769 2G 


MULTISTAGE FLASH DISTILLATION 
RO vs. MSF for High-Capacity Seawater De- 
salination Plants, 
W83-03622 3A 


NATIVE HAWAIIAN WATER RIGHTS 
Water Rights, Water Regulation, and the 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


SU-16 


SUBJECT INDEX 


NATURAL GAS 
Natural Gas Proves to be Economical for Pump- 
ing Water, 
W83-03715 8C 


NATURAL RESOURCES 
An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


NEMATOCIDES 
1,2-Dibromo-3-Chloropropane 
Water in South Carolina, 1970-80, 
W83-03744 5B 


NETHERLANDS 
Measuring the Hydraulic Condrctivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


NEUTRALIZATION 

Caco3 Neutralization of Acidified Surface 
Waters, 

W83-03834 5G 


NEVADA 
Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 
W83-03822 2A 


NEW MEXICO 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


NEW YORK 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


Residues in 


An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 

W83-03797 5C 


2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


Caco3 Neutralization of Acidified Surface 
Waters, 
W83-03834 5G 


NEW ZEALAND 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


Select Hardy Pasture for Drought Surival. 
W83-03789 


Deep Wells Don’t Run Dry, 
W83-03810 3B 


Irrigation Funding Now More Rational, 
W83-03811 6F 


NITRATES 
Evolution of Nitrate Concentrations in Ground- 
water in the Middle Vaud Region (Switzerland) 
(Evolution Des Concentrations en Nitrates Des 
Eaux Souterraines Du Moyen-Pays Vaudois), 
W83-03508 5B 


An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 

W83-03587 6B 


The Nitrogen Balance of Vegetable Crops Irri- 
gated with Untreated Effluent, 
W83-03745 5B 


NITRILOTRIACETIC ACID 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


NITRITE 
Effects on Channel Catfish of High Nitrite Con- 
centrations That Occur in Fish Ponds, 
W83-03698 5C 


NITRITES 
Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 


NITROGEN 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


NITROGEN FIXATION 
Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 

W83-03797 5C 


Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 

W83-03837 5F 


NITROGEN REMOVAL 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 
W83-03573 5D 


Discussion of: Industrial Wastes as Carbon 
Sources in Biological Denitrification, 
W83-03576 5D 


Compact Nitrogen Removal Options for Lake 
Como, 
W83-03793 5D 


NITROSAMINES 
Elimination of Organic Micropollutants, 
W83-03547 5D 


NONPOINT POLLUTION SOURCES 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 

W83-03559 6E 


An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 

W83-03587 6B 


Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


NONSTRUCTURAL ALTERNATIVES 
State Options for Nonstructural Flood Risk 
Management, 
W83-03702 6F 





Interactive Nonstructural Flood-Control Plan- 
ning, 
W83-03831 6F 


NONUNIFORM FLOW 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


NORTH CAROLINA 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 
N.C., 
W83-03566 5C 


The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 

W83-03588 5B 


Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


aries, 
W83-03590 5B 


Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 

W83-03612 3B 


Hydrilla Management in North Carolina. 
W83-03616 4A 


Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


State Options for Nonstructural Flood Risk 
Management, 
W83-03702 6F 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 5C 


A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 

W83-03714 5B 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 

W83-03733 2F 


Coastal Pollution from Septic Tank Drainfields, 
W83-03836 


NORTH DAKOTA 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 
W83-03682 5B 


Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 


Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


Effect of Seepage from Unlined Municipal 
Waste Stab.iization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 

W83-03731 5B 


NOVA SCOTIA 
Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


NUISANCE ALGAE 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 
N.C., 
W83-03566 5C 


Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 

W83-03680 tA 


NUTRIENT REQUIREMENTS 
Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


NUTRIENTS 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 
N.C., 
W83-03566 SC 


Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 

W83-03699 2H 


Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


OHIO 
Monitoring Water Quality Parameters from Mu- 
nicipal V/ater Intakes, 
W83-03568 5F 


OHIO RIVER 
Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 
Dams, 

W83-03824 6G 


OKLAHOMA 
impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 
W83-03607 5B 


ON-SITE DATA COLLECTION 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


ONTARIO 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 SE 


QPEN CHANNEL FLOW 
Hydraulics of Solving Unsteady Debris Flows, 
W83-03608 


Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


OPTIMIZATION 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


OREGON 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 

W83-03751 2G 


Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devei- 
opment and Longevity, 

W83-03768 2G 


ORGANIC CARBON 
Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


ORGANIC COMPOUNDS 
Elimination of Organic Micropollutants, 
W83-03547 5D 


Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 SF 


Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 

W83-03550 5D 


Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 

W83-03624 5F 


Removal Mechanisms for Toxic Priority Pollut- 
ants, 
W83-03647 5D 


Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 sc 


Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 5A 


Sources of Trihalomethanes and Other C1 and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 

W83-03819 SE 


ORGANIC MATTER 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


anes, 
W83-03590 5B 


ORGANOTIN COMPOUNDS 
The Biodegradation of BIS (Tributyltin) Oxide 
(TBTO) by Bilogical Sewage Treatment (Der 
Biologische Abbau Von _ Tributylzinnoxid 
(TBTO) in Einer Belebtschl: lage) 
W83-03506 5D 





$U-17 





ORTHOPHOSPHATES 


ORTHOPHOSPHATES 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


OUTFALL 
Physico-Chemical Speciation of Selected Metals 
in the Treated Effluent of a Lead-Acid Battery 
Manufacturer and in the Receiving River, 
W83-03544 5B 


OXIDATION LAGOONS 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 
W83-03665 5D 


OXISOL 
Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


OXYGEN DEPLETION 
The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 5C 


OXYGEN UPTAKE 
Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
W83-03569 5D 


OXYGENATION 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 5D 


PACKED BED 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


PARAMETRIC HYDROLOGY 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


PARTICULATE MATTER 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


PASTURES 
Select Hardy Pasture for Drought Surival. 
W83-03789 3F 


PATH OF POLLUTANTS 
Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 

W83-03672 5B 


Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


Salt Transport in the Lower South Platte River, 
W83-03718 


Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


PEAK DEMAND 


Discussion: Residential Water Conservation, 
W83-03658 3D 


SU-18 


SUBJECT INDEX 


PEAK FLOW 
Regional Flood Frequency Analysis for Alaska, 
W83-03611 2E 


PERCHED WATER TABLE 
Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 
W83-03751 2G 


Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 

W83-03768 2G 


PERIPHYTON 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 
W83-03682 5B 


PERMEABILITY 
Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 
W83-03751 2G 


PERMEABILITY COEFFICIENT 
Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 
W83-03768 2G 


A Permeameter Which Eliminates Boundary 
Flow Errors in Saturated Hydraulic Conductiv- 
ity Measurements, 

W83-03770 7B 


Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 
zons, 

W83-03781 2G 


PESTICIDE RESIDUES 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 


80, 
W83-03743 5B 


1,2-Dibromo-3-Chloropropane 
Water in South Carolina, 1970-80, 
W83-03744 5B 


PESTICIDES 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


PHILIPPINES 
The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 


Residues in 


pines, 
W83-03843 5G 
PHOSPHATES 


Removal of Phosphates, 
W83-03791 


PHOSPHOROUS REMOVAL 
Removal of Phosphates, 
W83-03791 5D 


PHOSPHORUS 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 

W83-03839 5G 


Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


PHOTOSYNTHESIS 
Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


PHYTOPLANKTON 
Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


PIEZOMETERS 
Discussion: Long-Term Performance of Em- 
bankment Dam Instrumentation, 
W83-03642 8G 


Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 
W83-03643 8G 


PIPES 
Using Water Distribution System Models, 
W83-03641 8B 


The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 8G 


PITHOPHORA 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 4A 


PLANNING 
Results of Lake Cleanup in the Order-Havel 
Catchment Areas (Ergebnisse Der Seesanierung 
Aus Dem Einzugsgebiet Der Wwd Order- 
Havel), 
W83-03516 5G 


Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


State Options for Nonstructural Flood Risk 
Management, 
W83-03702 6F 


Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


PLANT GROWTH 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3c 


The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 





PLANT POPULATIONS 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


PLASTIC INDUSTRY 
Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 


es, 
W83-03785 5B 


POLICY MAKING 
Making Waves: Public Participation in State 
Water Planning, 
W83-03614 6F 


Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


POLLUTANT IDENTIFICATION 
Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 5F 


Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 5A 


New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 
and Combined Chlorine in Water, 

W83-03579 5A 


Guidelines for Sampling Ground Water, 
W83-03582 SA 


Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 SA 


Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 

W83-03719 5A 


Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 

W83-03726 5A 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 5A 


Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


POLLUTION LOAD 
Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 
W83-03557 5A 


Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 

W83-03839 5G 


POLYCHLORINATED BIPHENYLS 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 

W83-03633 SE 


POLYELECTROLYTES 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


POLYMERS 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


PONDS 
A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


POPULATION DYNAMICS 
Predicting Future Water Demand, 
W83-03835 6D 


PORES 
Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 
W83-03751 2G 


POTASSIUM CHLORIDE 
Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 
W83-03749 2G 


POTHOLE 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 
W83-03682 5B 


POWDERED ACTIVATED CARBON 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


POWERPLANTS 
Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 3c 


Management Model for Power Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 

W83-03761 8A 


PRECIPITATION 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 71C 


Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


PREDICTING 
Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 
W83-03766 7B 


PRESSURE-MEASURING INSTRUMENTS 
Discussion: Long-Term Performance of Em- 
bankment Dam Instrumentation, 

W83-03642 8G 


Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 
W83-03643 8G 


PRETREATMENT OF WASTEWATER 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


PRICES 
Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


PRICING 
Water Pricing Research Needs, 
W83-03649 6C 


PRIMARY PRODUCTIVITY 
Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


Hydrochemical Methods of Investigating Pro- 
duction and Destruction Processes in Natural 
Waters, 

W83-03756 2H 


PRIORITY POLLUTANTS 
Removal Mechanisms for Toxic Priority Pollut- 
ants, 
W83-03647 5D 


PROTECTION 
Source Protection - An Ounce of Prevention, 
W83-03627 5G 


PUBLIC HEALTH 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 $C 


Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


PUBLIC PARTICIPATION 
Making Waves: Public Participation in State 
Water Planning, 
W83-03614 6F 


PUBLIC POLICY 
State Options for Nonstructural Flood Risk 
Management, 
W83-03702 6F 


PULP AND PAPER INDUSTRY 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 


PUMPS 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


Natural Gas Proves to be Economical for Pump- 
ing Water, 
W83-03715 8C 


Geometric Changes Bring Lobe Pumps into 
Sewage Sludge Markets. 
W83-03742 8C 


PYRITE 
Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 
W83-03820 5B 


QUEBEC 
Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 


$U-19 





River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 

W83-03839 5G 


RADIOACTIVE DATING 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


aries, 
W83-03590 5B 


RADIOACTIVITY 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 SF 


A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 

W83-03714 5B 


RADIOISOTOPES 
Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 
W83-03795 5B 


RADON 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 5F 


RADON-222 
A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 
W83-03714 5B 


RAIN 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


RAIN GAGES 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


A Signal Recording and Printing System for 
Telemetering Raingauges, 
W83-03801 7B 


RAINFALL 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


RAINFALL DISTRIBUTION 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


An Analysis of Mauritian Winter Rainfall, 
W83-03787 2B 


Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


RAINFALL-RUNOFF RELATIONSHIPS 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


RAINSTORMS 
Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


$U-20 


SUBJECT INDEX 


RECHARGE 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


RECLAIMED WATER 
Total Water Management--The Denver Story, 
W83-03746 5D 


RECREATION 
Displacement of Recreational Users Between 
the Lower St. Croix and Upper Mississippi 
Rivers, 
W83-03842 6D 


RECYCLING 
Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 SE 


REGIONAL DEVELOPMENT 
Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 
W83-03530 6C 


Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 SE 


Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


REGRESSION ANALYSIS 
Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
W83-03568 5F 


REHABILITATION 
Building Sewer Renovation--A Key to Success- 
ful 1/1 Control, 
W83-03747 5D 


REMOTE SENSING 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


RESEARCH NEEDS 
Analysis of Critical Water Problems in the 
Northeastern United States to Determine Essen- 
tial Research Requirements, 
W83-03592 6B 


Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


River Management Research Needs, 
W83-03601 6B 


RESEARCH PRIORITIES 
Analysis of Critical Water Problems in the 
Northeastern United States to Determine Essen- 
tial Research Requirements, 
W83-03592 6B 


Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


River Management Research Needs, 
W83-03601 6B 


Research Needs for Capacity Planning, 
W83-03639 6D 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


Research Needs for Water Supply Cost Estimat- 
ing, 
W83-03648 6B 


Water Pricing Research Needs, 
W83-03649 6C 


RESERVOIR CAPACITY 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


RESERVOIR LININGS 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


RESERVOIR MANAGEMENT 


River Management Research Needs, 
W83-03601 6B 


RESERVOIR OPERATION 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


RESERVOIR SITING 
Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


RESERVOIR STORAGE 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


RESERVOIRS 
Reservoir Eutrophication and Management, 
W83-03629 5G 


Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 

W83-03795 5B 


RESINS 
Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
W83-03507 SF 


RESOURCES DEVELOPMENT 
Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


REVERSE OSMOSIS 
RO vs. MSF for High-Capacity Seawater De- 
salination Plants, 
W83-03622 3A 


Novel Composite Membranes, 
W83-03678 3A 


REVIEWS 
Water Pricing Research Needs, 
W83-03649 6C 


A Review of the Use of Dyes as Soil Water 
Tracers, 
W83-03736 2G 


RIPARIAN RIGHTS 
Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


and the 





RISKS 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


RIVER BASINS 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


RIVER FLOW 
A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Freq y Proced 
W83-03656 2E 


RIVERS 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 





Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


Displacement of Recreational Users Between 
the Lower St. Croix and Upper Mississippi 
Rivers, 

W83-03842 6D 


Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


ROCKS 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


ROTATING BIOLOGICAL CONTACTOR 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 5D 


RUNOFF . 
Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 

W83-03673 4B 


RUNOFF RATES 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


RURAL DEVELOPMENT 
Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 
W83-03606 6A 


SALINE SOILS 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


SALINE WATER 
Salinity and Resource Development Problems in 
East Kent, 
W83-03645 6G 


Modern Treatment in the Middle East. 
W83-03764 5F 


SALINE WATER INTRUSION 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


SALINITY 
Salt Transport in the Lower South Platte River, 
W83-03718 5B 


Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 

W83-03769 2G 


SALT BALANCE 


Salt Transport in the Lower South Platte River, 
W83-03718 5B 


SALT TOLERANT PLANTS 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


SAMPLING 
Guidelines for Sampling Ground Water, 
W83-03582 5A 


A Question of Sampling, 
W83-03595 7B 


Representative Sampling Location Criterion for 
Rivers, 

W83-03740 5A 

SAMPLING STATISTICS 

Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 

W83-03817 2G 


SAN FRANCISCO BAY 
Currents in South San Francisco Bay, 
W83-03690 5B 


SAND FILTERS 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 
W83-03665 5D 


SATELLITE TECHNOLOGY 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


SATURATED FLOW 
A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 
W83-03672 5B 


SCOTLAND 
Water Quality in the Firth of Forth, 
W83-03784 5D 


SEASHORE MALLOW 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


SEASONAL VARIATION 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


An Analysis of Mauritian Winter Rainfall, 
W83-03787 2B 


SEDIMENT GRADING 
Routing Graded Sediments in Streams: Applica- 
tions, 
W83-03832 25 
Routing Graded Sediments in Streams: Formula- 
tions, 
W83-03833 2J 


SEDIMENT TRANSPORT 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


SEPARATION TECHNIQUES 


Routing Graded Sediments in Streams: Applica- 


tions, 
W83-03832 2 


Routing Graded Sediments in Streams: Formula- 
tions, 
W83-03833 2J 


SEDIMENT-WATER INTERFACES 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 5C 


SEDIMENTATION 
Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


SEDIMENTS 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


aries, 
W83-03590 5B 


Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 

W83-03732 2 


Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 

W83-03795 5B 


Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


Silicones in Chesapeake Bay Sediments, 
W83-03804 5B 


SEEPAGE 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


SEEPAGE LOSS 
Calculations of Seepage Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 
W83-03757 2F 


SEISMIC WAVES 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 
SEPARATION TECHNIQUES 
Batch Flotation Tests: How Useful are They., 
W83-03549 5D 


$U-21 





SEPTIC TANK SYSTEMS 


SEPTIC TANK SYSTEMS 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


SEPTIC TANKS 
Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


SEWAGE BACTERIA 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 5C 


SEWAGE LAGOONS 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 
W83-03665 5D 


SEWER INFILTRATION 
Building Sewer Renovation--A Key to Success- 
ful 1/1 Control, 
W83-03747 5D 


SEWER SYSTEMS 
The Masonry Sewers of Aleppo, 
W83-03655 5D 


A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


Building Sewer Renovation--A Key to Success- 
ful I/I Control, 
W83-03747 5D 


Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 
Canada, 

W83-03840 5D 


SHEET FLOW 
Separation of Hydraulic Flow Over Topogra- 
phy, 
W83-03830 8B 


SILICA 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


SILICONES 
Silicones in Chesapeake Bay Sediments, 
W83-03804 5B 


SILTATION 
Maintenance Dredging in the Port of Bristol, 
W83-03539 8C 


SIMULATION 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


SIMULATION MODEL 
Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 
W83-03732 2J 


SLUDGE 
Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


$U-22 


SUBJECT INDEX 


Geometric Changes Bring Lobe Pumps into 
Sewage Sludge Markets. 
W83-03742 8C 


SLUDGE BLANKET 
The Modular Approach to Sewage Treatment. 
W83-03741 5D 


SLUDGE DIGESTION 
Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


SLUDGE DISPOSAL 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 5E 


Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 5E 


Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 SE 


SLUDGE SOLIDS 
Fine-Coal-Aided Centrifugal Dewatering of 
Waste Activated Sludge, 
W83-03659 SE 


SLUDGE THICKENING 
Phase and Compression Behavior in Sedimenta- 
tion and Thickening of Liquid-Solid Suspen- 
sions, 
W83-03727 5D 


SMALL WATERSHEDS 
The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


SNOW COVER 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


SNOWMELT 
Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


SOCIAL ADJUSTMENT 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


SOCIAL IMPACT 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


SODIUM CHLORIDE 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


SOIL ADSORPTION SYSTEMS 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


SOIL BACTERIA 
Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


SOIL ENGINEERING 


Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


SOIL HYDRAULIC INDICES 
Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 
W83-03817 2G 


SOIL MOISTURE 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 
W83-03542 2F 


The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 


SOIL PHYSICAL PROPERTIES 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


SOIL PROPERTIES 
Parameters for Describing Soil Detachment Due 
to Single Waterdrop Impact, 
W83-03750 2J 


Surface Soil Physical Properties After 36 Years 
of Cropping to Winter Wheat, 
W83-03805 2J 


SOIL TEMPERATURE 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


SOIL TREATMENT 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


SOIL WATER 
A Review of the Use of Dyes as Soil Water 
Tracers, 
W83-03736 2G 


Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 

W83-03749 2G 


Measuring the Hydraulic Conductivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


Heavy Water Tracing of Soil-Water Transfers 
Under Irrigation, 
W83-03755 2G 


Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 

W83-03766 7B 


Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


Calculating the Depths of Soil Moisture Control 
Sections From Laboratory Data, 
W83-03780 2G 


Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 
zons, 

W83-03781 2G 





Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of Installa- 
tion and Configuration of Parallel Transmission 
Lines, 

W83-03806 7B 

SOIL WATER MOVEMENT 

Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 

W83-03542 2F 


SOIL-WATER-PLANT RELATIONSHIPS 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 

W83-03558 3F 


Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 

W83-03560 2D 


Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


SOIL WATER POTENTIAL 
Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 
W83-03768 2G 


SOIL WATER TENSIONS 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


SOILS TESTS 
Factors Affecting Stress Cell Measurements in 
Soil, 
W83-03657 8D 


SOLID WASTES 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 SE 


SOLUBILITY 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


SOLUTE MOVEMENT 
Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


SOLUTE TRANSPORT 
Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 
W83-03749 2G 


SOURCE OF POLLUTANTS 
Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


SOUTH AFRICA 
Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


SOUTH CAROLINA 
Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 
W83-03700 5c 


1,2-Dibromo-3-Chloropropane Residues in 
Water in South Carolina, 1970-80, 


W83-03744 5B 


Soybean Responses to Irrigation and Tillage on 
a Compacted Coastal Plains Soil, 
W83-03774 21 


Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


SOUTH CAROLINA PIEDMONT 
A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


SOYBEANS 
Soybean Responses to Irrigation and Tillage on 
a Compacted Coastal Plains Soil, 
W83-03774 21 


SPAIN 
Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 


es, 
W83-03785 5B 


SPARTINA 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


SPECIATION 
Physico-Chemical Speciation of Selected Metals 
in the Treated Effluent of a Lead-Acid Battery 
Manufacturer and in the Receiving River, 
W83-03544 5B 


SPECIES DIVERSITY 
The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


SPOILS 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4c 


SPRINGS 
Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


SPRINKLE IRRIGATION 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 


SPRINKLER IRRIGATION 
A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 3F 


STABILIZATION LAGOONS 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 

W83-03731 5B 


STABILIZATION PONDS 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 

W83-03573 5D 


STANDARDS 
Here Comes the Water Bubble--Maybe, 
W83-03634 —~ 5G 


Changing the Clean Water Act: Reflections on 
the Long-Term. 
W83-03635 6E 


SUBSURFACE WATER 


The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 

W83-03701 6F 


STATE REGULATION 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


STATISTICAL ANALYSIS 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


STORM RUNOFF 
Water Quality of Airport Storm Runoff, Phase 
Il, 
W83-03688 5B 


Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


STORM WATER 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


STREAM GAGES 
River Basin Water Quality Monitoring Network 
Design, 
W83-03593 5A 


The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7C 


STREAM POLLUTION 
Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 
W83-03557 5A 


STREAM-WATER STORAGE 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


STREAMFLOW 
Path of a Vortex in a Semi-Infinite Region With 
a Streaming Motion along a Plane Wall Bound- 
ary Having a Semicircular Bay or Bulge, 
W83-03807 2E 


STRESS CELLS 
Factors Affecting Stress Cell Measurements in 
Soil, 
W83-03657 8D 


STRONGLY IMPLICIT PROCEDURE 
Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 
W83-03607 5B 


SUBSIDENCE 
Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 
W83-03668 2F 


SUBSURFACE FLOW 
Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 
W83-03822 2A 


SUBSURFACE WATER 
Some Current Problems in Investigations of the 
Interaction of Subsurface and Surface Waters of 
the USSR, 
W83-03734 6D 





SULFIDES 
Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 
5B 


SURFACE DRAINAGE 
Surface Soil Physical Properties After 36 Years 
of Cropping to Winter Wheat, 
W83-03805 2J 


SURFACE-GROUNDWATER RELATIONS 
Some Current Problems in Investigations of the 
Interaction of Subsurface and Surface Waters of 
the USSR, 

W83-03734 6D 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


SURFACE RUNOFF 
Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 
W83-03752 3B 


Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


SUSPENDED SOLIDS 
Filtration of Primary Effluent, 
W83-03574 5D 


Clarification Failure Control Strategies, 
W83-03828 5D 


SWAMPS 
Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


SWIMMING 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


SWITZERLAND 
Evolution of Nitrate Concentrations in Ground- 
water in the Middle Vaud Region (Switzerland) 
(Evolution Des Concentrations en Nitrates Des 
Eaux Souterraines Du Moyen-Pays Vaudois), 
W83-03508 5B 


Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 
W83-03529 7B 


Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 

W83-03530 6C 


SYRIA 
The Masonry Sewers of Aleppo, 
W83-03655 5D 


TAIWAN 
Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


TAXES 
Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 
W83-03530 6C 


TELEMETRY 
A Signal Recording and Printing System for 
Telemetering Raingauges, 
W83-03801 7B 


SU-24 


SUBJECT INDEX 


TEMPERATURE DISTRIBUTION 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


TESTING PROCEDURES 

Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 

W83-03535 5D 


Batch Flotation Tests: How Useful are They., 
W83-03549 


Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


TEXAS 
Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


THAILAND 
Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


THERMAL POLLUTION 
A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), x 
W83-03584 5G 


THERMAL WATER 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


THM PRECURSORS 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 SF 


THREATENED SPECIES 


Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


TIDAL MARSHES 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


TIDE EFFECTS 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
'W83-03708 2L 


TIDES 
Currents in South San Francisco Bay, 
W83-03690 5B 


TIME-DOMAIN REFLECTOMETRY 
Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 

W83-03766 7B 


TOPOGRAPHY 
Separation of Hydraulic Flow Over Topogra- 


phy, 

W83-03830 8B 
TOTAL ORGANIC HALOGENS 

Total Organic Halogen (TOX) Concentrations 

in the West Lafayette Wastewater Treatment 


Plant Effluent and the Wabash River, 
W83-03819 SE 


TOXICITY 


Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 

W83-03510 5C 


Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 Se 


Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 

W83-03837 5F 


TRACE ELEMENTS 


Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


TRACE METALS 


Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


TRACERS 


A Review of the Use of Dyes as Soil Water 
Tracers, 
W83-03736 2G 


TRAINING 


Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 81 


TRANSIENT FLOW 


Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 

W83-03749 2G 


TRANSMISSIVITY 


Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 

W83-03607 5B 


TRANSPIRATION 


Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 

W83-03560 2D 


TREE GROWTH 


Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 

W83-03752 3B 


TRICKLE IRRIGATION 


Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


TRICKLING FILTERS 


Dispersion in the Inclined Plane Model of Trick- 
ling Filters, 
W83-03537 5D 


TRIHALOMETHANES 


Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 

W83-03540 5B 


Chloramines - An Answer to the Trihalometh- 
ane Problem, 
W83-03625 5F 


A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 





Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


TROPICAL REGIONS 
An Analysis of Mauritian Winter Rainfall, 
W83-03787 2B 


TROUT 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


TURKEY 

Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 

W83-03543 se 


UNDERGROUND STORAGE 
Use of Natural Underground Reservoirs for 
Control of Surface Runoff, 
W83-03758 4B 


UNGAGED WATERSHEDS 
Regional Flood Frequency Analysis for Alaska, 
W83-03611 2E 


UNITED KINGDOM 
Salinity and Resource Development Problems in 
East Kent, 
W83-03645 6G 


A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Frequency Procedures, 

W83-03656 2E 


UNSATURATED FLOW 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


UNSTEADY FLOW 
Simplified Mathematical Model of Unsteady 
Flow in Complex Channel Systems, 
W83-03759 8B 


URBAN AREAS 
Predicting Future Water Demand, 
W83-03835 6D 


URBAN HYDROLOGY 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


URBAN PLANNING 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


URBAN RUNOFF 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


URBAN WATER 
Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


UREA 
Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


USER CHARGES 
Water Pricing Research Needs, 
W83-03649 


USSR 
Some Current Problems in Investigations of the 
Interaction of Subsurface and Surface Waters of 
the USSR, 
W83-03734 6D 


Hydrochemical Methods of Investigating Pro- 
duction and Destruction Processes in Natural 
Waters, 

W83-03756 2H 


Use of Natural Underground Reservoirs for 
Control of Surface Runoff, 
W83-03758 4B 


Simplified Mathematical Model of Unsteady 
Flow in Complex Channel Systems, 
W83-03759 8B 


Rate of Denitrification in Water Bodies of an 
Irrigation System and Soil of Rice Fields in the 
Kara Kalpuk ASSR, 

W83-03760 5B 


Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 


UTAH 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


VADOSEWATER 
Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
W83-03703 2F 


VARIABILITY 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


VARIAGRAM 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


VEGETATION 
Influence of Micropollutants on Vegetation, 
W83-03552 


Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


VELOCITY DISTRIBUTION 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


VERMONT 
Source Protection - An Ounce of Prevention, 
W83-03627 5G 


VERTICAL DISTRIBUTION 
Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 


VIRUSES 
Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


VOLCANOES 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


VORTICES 
Path of a Vortex in a Semi-Infinite Region With 
a Streaming Motion along a Plane Wall Bound- 
ary Having a Semicircular Bay or Bulge, 
W83-03807 2E 


WASTEWATER LAGOONS 


WASHINGTON 
Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


WASTE DUMPS 


Landfill Management and Leachate Quality, 
W83-03812 SE 


WASTE RECOVERY 

Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 

W83-03521 3E 


WASTERWATER TREATMENT 

Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 

W83-03535 5D 


WASTEWATER ANALYSIS 
Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 SA 


Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 
W83-03632 5D 


Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 5A 


WASTEWATER ANLYSIS 
Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 
W83-03726 SA 


WASTEWATER COLLECTION 
Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 
W83-03517 5D 


WASTEWATER DISPOSAL 
Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 


Canada, 
W83-03840 5D 


WASTEWATER IRRIGATION 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


The Nitrogen Balance of Vegetable Crops Irri- 
gated with Untreated Effluent, 
W83-03745 B 


WASTEWATER LAGOONS 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 
W83-03573 5D 


SU-25 





WASTEWATER MANAGEMENT 


WASTEWATER MANAGEMENT 
Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


WASTEWATER TREATEMENT 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 
WASTEWATER TREATMENT 
The Biodegradation of BIS (Tributyltin) Oxide 
(TBTO) by Bilogical Sewage Treatment (Der 
Biologische Abbau Von _  Tributylzinnoxid 
(TBTO) in Einer Belebtschl lage) 
W83-03506 5D 





Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 

W83-03531 5D 


The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


Dispersion in the Inclined Plane Model of Trick- 
ling Filters, 
W83-03537 5D 


The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


Innovative Technology Recycles Waste. 
W83-03545 5D 


Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


Elimination of Organic Micropollutants, 
W83-03547 5D 


Batch Flotation Tests: How Useful are They., 
W83-03549 5D 


Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 

W83-03550 5D 


Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 5A 


The Elimination of Mineral Micropollutants, 
W83-03556 5D 


Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
W83-03569 5D 


Determination of Biomass MLVSS in Pact 
Sludges, 
W83-03570 5D 


Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 

W83-03573 5D 


Filtration of Primary Effluent, 
W83-03574 5D 


SU-26 


SUBJECT INDEX 


Treatment of Raw Wastewater Overflows by 
Dissolved-Air Flotation, 
W83-03575 5D 


Discussion of: Industrial Wastes as Carbon 
Sources in Biological Denitrification, 
W83-03576 5D 


Variables Affecting Metal Removal from 
Sludge, 
W83-03581 SE 


Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 
W83-03632 5D 


Changing the Clean Water Act: Reflections on 
the Long-Term. 
W83-03635 6E 


Removal Mechanisms for Toxic Priority Pollut- 
ants, 
W83-03647 5D 


Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 

W83-03664 5D 


An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 5D 


Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


Waste Water Treatment by Ligand Exchange, 
W83-03706 5 


Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 

W83-03710 5D 


An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


Phase and Compression Behavior in Sedimenta- 
tion and Thickening of Liquid-Solid Suspen- 
sions, 

W83-03727 5D 


Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 sD 


Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5 


The Modular Approach to Sewage Treatment. 
W83-03741 5D 


Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


Sub-Surface Aerator/Mixing Units. 
W83-03763 5D 


Water Quality in the Firth of Forth, 
W83-03784 5D 


Removal of Phosphates, 
W83-03791 5D 


Pilot Plant Experiments on the Physico-Chemi- 
cal Treatment of Meat Processing Effluents, 
W83-03792 5D 


Compact Nitrogen Removal Options for Lake 
Como, 
W83-03793 5D 


Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 

W83-03813 5D 


Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 

W83-03819 5E 


Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 


Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


Clarification Failure Control Strategies, 
W83-03828 5D 


Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 
Canada, 

W83-03840 5D 


WASTEWATER TREATMENT FACILITIES 
Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 
W83-03535 5D 


WATER-AIR INTERFACES 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


WATER ALLOCATION 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


WATER ANALYSIS 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 
and Combined Chlorine in Water, 

W83-03579 5A 


WATER BALANCE 
Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


WATER CONSERVATION 
Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 





nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 
W83-03521 3E 


Discussion: Residential Water Conservation, 
W83-03658 3D 


Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 

W83-03729 3F 

WATER CONVEYANCE 

The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 5F 


WATER COSTS 
Research Needs for Water Supply Cost Estimat- 
ing, 

W83-03648 6B 


Water Pricing Research Needs, 
W83-03649 6C 


Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


WATER CURRENTS 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


Currents in South San Francisco Bay, 
W83-03690 5B 


Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 
Dams, 

W83-03824 6G 


WATER DEMAND 
Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


Research Needs for Capacity Planning, 
W83-03639 6D 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


Increasing Rockport’s Water Supply, 
W83-03662 6D 


The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 

W83-03722 6D 


Predicting Future Water Demand, 
W83-03835 6D 


WATER DISTRIBUTION 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 5F 


WATER HARVESTING 
Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 
'W83-03752 3B 


WATER LAW 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


WATER MANAGEMENT 
The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 SF 


How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


Research Needs for Water Supply Cost Estimat- 
ing, 
W83-03648 6B 


A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


Establishing Water Quality Objectives and 
Emission Targets in Rivers, 
W83-03848 5G 


WATER MEASUREMENT 
River Basin Water Quality Monitoring Network 
Design, 
W83-03593 SA 


WATER METERING 
The History of Waste Detection in Severn-Trent 
Water Authority’s Derwent Division, 
W83-03654 5F 


WATER POLLUTION 
River Basin Water Quality Monitoring Network 


Design, 
W83-03593 SA 


WATER POLLUTION CONTROL 
Principles for Transboundary Groundwater Pol- 
lution Control, 
W83-03501 5G 


Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 


lauf), 
W83-03528 5B 


Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 

W83-03559 6E 


Engineering and Legal Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


Here Comes the Water Bubble--Maybe, 
W83-03634 


WATER POLLUTION EFFECTS 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 5C 


Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 

W83-03532 5C 


Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 


WATER QUALITY 


(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 

W83-03543 5C 


Influence of Micropollutants on Vegetation, 
W83-03552 5C 


Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 5C 


WATER POLLUTION PREVENTION 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 
lauf), 
W83-03528 5B 


WATER POLLUTION SOURCES 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuh! wasserkreis- 
lauf), 
W83-03528 5B 


Nature and Origin of Micropollutants, 
W83-03555 5B 


Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 
es, 
W83-03785 5B 


Silicones in Chesapeake Bay Sediments, 
W83-03804 5B 


Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 

W83-03820 5B 


Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


WATER PRESSURE 

Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


Using Water Distribution System Models, 
W83-03641 8B 


WATER QUALITY 
Coliphages and Coliform Bacteriain Running 
Waters of Different Quality (Coliphagen und 
Coliforme Bakterien in Fliessgewassern Unters- 
chiedlicher Gute), 
W83-03513 5A 


Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 

W83-03515 5G 


Monitoring Water Quality Parameters from Mu- 


nicipal Water Intakes, 
W83-03568 5F 


$U-27 





WATER QUALITY 


River Basin Water Quality Monitoring Network 
Design, 
W83-03593 5A 


A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 

W83-03617 5B 


Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


Water Quality in the Firth of Forth, 
W83-03784 5D 


Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


Water Quality Management in Asia: Basic Issues 
and Priorities, 

W83-03849 5G 

WATER QUALITY CONTROL 

Results of Lake Cleanup in the Order-Havel 
Catchment Areas (Ergebnisse Der Seesanierung 
Aus Dem Einzugsgebiet Der Wwd Order- 
Havel), 

W83-03516 5G 


Reservoir Eutrophication and Management, 
W83-03629 5G 


Changing the Clean Water Act: Reflections on 
the Long-Term. 
W83-03635 6E 


Caco3 Neutralization of Acidified Surface 
Waters, 
'W83-03834 5G 


The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 


pines, 
W83-03843 5G 


Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


Recent Developments on Stochastic Program- 
ming Model for Water Quality Management, 
W83-03846 5G 


Establishing Water Quality Objectives and 
Emission Targets in Rivers, 
W83-03848 5G 


WATER QUALITY INDICES 
Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


WATER QUALITY STANDARDS 
Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 
W83-03557 5A 


Water Quality of Airport Storm Runoff, Phase 
1, 
W83-03688 5B 


The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 

W83-03701 6F 


Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


Environmental Quality Standards--New Prob- 


lems for the Analyst, 
W83-03798 5A 


$U-28 


SUBJECT INDEX 


Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 

W83-03839 5G 


WATER RATES 
The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 
W83-03722 


WATER RECYCLING 
Innovative Technology Recycles Waste. 
W83-03545 5D 


WATER REQUIREMENTS 
Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


WATER RESEARCH INSTITUTES 
Analysis of Critical Water Problems in the 
Northeastern United States to Determine Essen- 
tial Research Requirements, 
W83-03592 6B 


WATER RESOURCES DEVELOPMENT 
The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 5F 


Salinity and Resource Development Problems in 
East Kent, 
W83-03645 6G 


WATER RETENTION 
Calculating the Depths of Soil Moisture Control 
Sections From Laboratory Data, 
W83-03780 2G 


WATER REUSE 
Innovative Technology Recycles Waste. 
W83-03545 5D 


Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


Total Water Management--The Denver Story, 
W83-03746 5D 


WATER RIGHTS 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


WATER RIGHTS TRANSFERS 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


WATER SAMPLING 
Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 
W83-03557 5A 


WATER SHORTAGE 
Increasing Rockport’s Water Supply, 
W83-03662 6D 


WATER STORAGE 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


and the 


WATER STRESS 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 


WATER SUPPLY 
Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 

W83-03606 6A 


Water Quality of Airport Storm Runoff, Phase 
W83-03688 5B 


The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 

W83-03722 6D 


WATER SUPPLY DEVELOPMENT 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 5F 


The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 

W83-03523 SF 


Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 

W83-03612 3B 


Research Needs for Capacity Planning, 
W83-03639 6D 


Increasing Rockport’s Water Supply, 
W83-03662 6D 


Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 

W83-03752 3B 


Use of Natural Underground Reservoirs for 
Control of Surface Runoff, 
W83-03758 4B 


Predicting Future Water Demand, 
W83-03835 6D 


WATER TRANSFER 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


WATER TREAMENT 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 SF 


WATER TREATMENT 
Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
'W83-03507 5F 


Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
'W83-03548 5F 





The Elimination of Mineral Micropollutants, 
W83-03556 5D 


The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 

W83-03624 5F 


Chloramines - An Answer to the Trihalometh- 
ane Problem, 
W83-03625 5F 


The History of Waste Detection in Severn-Trent 
Water Authority’s Derwent Division, 
W83-03654 5F 


Modern Treatment in the Middle East. 
W83-03764 5F 


Sources of Trihalomethanes and Other C1 and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


WATER TREATMENT FACILITIES 

Gn the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 SF 


Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
W83-03568 5F 


The Mechanical and Electrical Aspects of the 
Remodeling of Kempton Park Works, 
W83-03586 8C 


WATER USE EFFICIENCY 

Economical Water Use and Recovery of Valua- 
ble Materials by Means of Ion Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertstoffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 

W83-03521 3E 


Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 

W83-03560 2D 


WATERSHED DEVELOPMENT 
Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


WATERSHED MANAGEMENT 
Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 
W83-03692 6E 


Towards an Overall Strategy in Designing Wet- 


land Restorations, 
W83-03695 4D 


WEATHER DATA COLLECTIONS 
The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7C 


WEATHERING 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


WEIRS 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzod)), 
W83-03526 8A 


Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


WELL YIELD 
Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 
W83-03733 2F 


WELLS 
Deep Wells Don’t Run Dry, 
W83-03810 3B 


WEST VIRGINIA 
Evaluation of Acid-Mine-Water Generation and 
Acid-Mine-Drainage Potential of Coal and Coal- 
Associated Rocks, 
W83-03820 5B 


WETLANDS 
Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 
W83-03692 6E 


Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


WETTING 
Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 


WHEAT 
Surface Soil Physical Properties After 36 Years 
of Cropping to Winter Wheat, 
W83-03805 2g 


WISCONSIN 
An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


Here Comes the Water Bubble--Maybe, 
W83-03634 5G 


Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 

W83-03699 2H 


Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 5C 


WYOMING 
The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7C¢ 


Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 
W83-03684 2D 


Routing Graded Sediments in Streams: Applica- 

tions, 

W83-03832 25 
ZINC 

Chemistry of the Springs of the Ozark Moun- 

tains, Northwestern Arkansas, 

W83-03707 2K 


ZONING 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


ZOOPLANKTON 
Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 








ADAN, B. L. 
The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 


pines, 
'W83-03843 5G 


ADEMILUYI, J. O. 
Filtrability and Compressibility of Sludges, Part 


1, 
W83-03790 SE 


AIPA, N. 

Water Rights, Water Regulation, and the 
‘Taking Issue’ in Hawaii, 

W83-03779 6E 


AKSIRAY, F. 
Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 


grenzen), 
W83-03543 5C 


AL-DURRAH, M. M. 
Parameters for Describing Soil Detachment Due 
to Single Waterdrop Impact, 
W83-03750 2J 


ALBERTSON, O. E. 
Fine-Coal-Aided Centrifugal Dewatering of 
Waste Activated Sludge, 
W83-03659 SE 


ALBRECHT, S. L. 

The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 


ALDOUS, K. M. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 SA 


ALEXANDER, M. 
Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 
W83-03797 5C 


ALIFEROV, A. N. 
Use of Natural Underground Reservoirs for 
Control of Surface Runoff, 
W83-03758 4B 


ALLAN, G. R. 
Engineering and Legal Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


ALLEE, D. J. 
Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 
W83-03606 6A 


ALLEN, R. T. 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


ALLGOOD, G. S. 
Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


ALMY, C. C. JR. 
Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 
W83-03612 3B 


ALONSO, C. V. 
ao Graded Sediments in Streams: Applica- 


W83-03832 2J 


AUTHOR INDEX 


Tete Graded Sediments in Streams: Formula- 
W83-03833 2 


ANAND, S. C. 
A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 
W83-03672 5B 
ANAZODO, U. G. N. 
Filtrability and Compressibility of Sludges, Part 


1, 
W83-03790 SE 


ANDERSON, K. J. 
Water Quality in the Firth of Forth, 
W83-03784 sD 


ANDERSON, M. A. 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


ANDREN, A. W. 
Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling soo 
W83-03717 


ANNAN, A. P. 
Ek etic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 
W83-03766 7B 
Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of Installa- 
tion and Configuration of Parallel Transmission 


Lines, 
W83-03806 7B 


ARBUCKLE, W. B. 
Determination of Biomass MLVSS in Pact 


Sludges, 
W83-03570 5D 


ARMSTRONG, D. E. 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


J. W. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 5C 


ASUKA, M. 
pease Storage in the Ocean Using an 


Impermeable Membrane, 
W83-03772 3B 


ATKINSON, D. 
Increasing Rockport’s Water Supply, 
W83-03662 6D 


BABANAZAROV, T. R. 
Rate of Denitrification in Water Bodies of an 
Irrigation System and Soil of Rice Fields in the 
Kara Kalpuk ASSR, 
W83-03760 5B 


ABCOCK, W. C. 

Industrial Water Reuse with Coupled-Transport 
Membranes, 

W83-03604 5D 


Novel Composite Membranes, 
'W83-03678 3A 


BACON, E. J. 
The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


BADOYV, V. V. 
Combined Movement of Groundwaters and 
Moisture of ih= Zone of Aeration, 
W83-0354* 2F 


BAKASTOYV, S. S. 
Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 


BARCELONA, M. J. 

Dredged Sediment for Agriculture: Lake Para- 

dise, Mattoon, Illinois, 

W83-03558 3F 
BARROW, L. H. 

Teacher’s Resource Guide on Acidic Precipita- 

tion with Laboratory Activities, 

W83-03565 2K 
BARSS, R. P. 


Novel Composite Membranes, 
W83-03678 


BARTH, C. L. 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


BASER, R. E. 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


BATERIDGE, T. 
Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 
W83-03769 2G 


BATHURST, J. 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


BATSEL, K. R. 
The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 
W83-03624 5F 


BAUMGARTNER, B. 
Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 SE 


BAUMGARTNER, I. 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns L Einfache 
Gleich Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 





Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 
ianz), 

W83-03514 2K 

BAUN, K. 

Alternative Methods of Estimating Pollutant 
Loads in Flowing Water, 

W83-03557 5A 


BAXTER, K. M. 
Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


BECK, R. 
Building Sewer Renovation--A Key to Success- 
ful 1/1 Control, 
W83-03747 5D 





BECKER, R. H. 


BECKER, R. H. 
Displacement of Recreational Users Between 
the Lower St. Croix and Upper Mississippi 


Rivers, 
W83-03842 6D 


BECKETT, D. C. 
Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 


Dams, 
W83-03824 6G 
BEER, C. R. 


How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


BELL, J. M. 
Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 
W83-03819 5E 


BELSER, R. L. 
Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


BEN AIM, R. 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


BENEDICT, B. A. 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


BENNETT, J. M. 
The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 
W83-03687 21 


BENNINGER, L. K. 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


aries, 
W83-03590 5B 


BERGER, B. B. 
Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


BERTINUSON, T. 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


BEST, G. A. 
Environmental Quality Standards--New Prob- 
lems for the Analyst, 
W83-03798 5A 


BHADRA, B. P. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


BISWAS, B. C. 
Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
'W83-03800 2B 


BJORKE, M. D. 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


BLACK, R. G. 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


BLATCHLEY, R. K. 


Discussion: Residential Water Conservation, 
W83-03658 3D 


PA-2 


AUTHOR INDEX 


BOAST, C. W. 
A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 
W83-03783 2D 


BODVARSSON, G. S. 
Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


BOLAND, J. J. 
A Research Agenda for Municipal Water 
Demand Forecasting, 
W83-03640 6D 


BOLLRICH, G. 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


BOONE, R. L. 
Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 
W83-03822 2A 


BORAH, D. K. 
Routing Graded Sediments in Streams: Applica- 
tions, 
W83-03832 2J 


Routing Graded Sediments in Streams: Formula- 
tions, 
W83-03833 2J 


BORNHOLDT, J. 
Irrigation Funding Now More Rational, 
W83-03811 6F 


BORRELLI, J. 
Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 
W83-03684 2D 


BOSSET, E. 
Evolution of Nitrate Concentrations in Ground- 
water in the Middle Vaud Region (Switzerland) 
(Evolution Des Concentrations en Nitrates Des 
Eaux Souterraines Du Moyen-Pays Vaudois), 
W83-03508 5B 


BOUMA, J. 
Measuring the Hydraulic Conductivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


BOWERS, E. 
The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 8G 


BRADEN, J. B. 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


BRADFORD, J. M. 
Parameters for Describing Soil Detachment Due 
to Single Waterdrop Impact, 
W83-03750 2J 


BRADLEY, M. 
A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


BRADLEY, R. M. 
The Masonry Sewers of Aleppo, 
W83-03655 5D 


BRADSHAW, D. 
Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


BRAMMER, D. B. 
Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 
W83-03721 4B 


BRATBY, J. 
Batch Flotation Tests: How Useful are They., 
W83-03549 5D 


BRATBY, J. R. 
Treatment of Raw Wastewater Overflows by 
Dissolved-Air Flotation, 
W83-03575 5D 


BRENNIMAN, G. R. 
Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 
W83-03632 5D 


BRESLER, E. 
Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 
W83-03817 2G 


Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


BRIDLE, T. R. 
Discussion of: Industrial Wastes as Carbon 
Sources in Biological Denitrification, 
W83-03576 5D 


BRIERS, J. H. 
Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


BRILL, E. D. JR. 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 
W83-03580 6A 


BRINSON, M. M. 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


BRITTER, R. E. 
Separation of Hydraulic Flow Over Topogra- 


phy, 
W83-03830 8B 


BRITZ, A. 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


BROMLEY, D. W. 
An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


BROWN, D. J. 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


BROWN, H. J. 
Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


BRUTSAERT, W. H. 
Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
W83-03703 2F 





BUESINK, K. D. 
Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 
W83-03819 5E 


BUHR, H. O. 
A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


BURCHFIELD, K. 
Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 
W83-03726 5A 


BURKE, C. 
Seana Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


BURMAN, R. D. 
Evapotranspiration From Heterogeneous Moun- 
tain Meadows, 
W83-03684 2D 


BUYDOS, J. F. 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 


BYRD, P. E. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


CABANISS, S. E. 
The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 5G 


CABELLYI, V. J. 
Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 5A 


CAHOON, D. D. 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


CAMPANA, M. E. 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


CAMPBELL, J. C. 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 


CAMPBELL, P. C. 
Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


CAMPBELL, P. G. C. 
Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 
W83-03839 5G 


CARTER, G. E. JR. 
1,2-Dibromo-3-Chloropropane 
Water in South Carolina, 1970-80, 
W83-03744 5B 


CARY, S. V. 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


Residues in 


CASTAGNA, A. 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


CENTENO, J. D. 
The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 
pines, 
W83-03843 5G 
CHAMBON, P. 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


CHAMBON, R. 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


CHANG, F-H. 
Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dioxide in 
Forest Soils, 
W83-03797 5C 


CHANG, W. B. C. 
Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


CHANOUX, J. K. 
Groundwater Protection on the Local Level: 
Integrating the Fragments of Regulation, 
W83-03628 


CHARBENEAU, R. J. 
Groundwater Resources of the Texas Rio 
Grande Basin, 
W83-03503 2F 


CHARLOU, J. L. 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 5C 


CHATIB, B. 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


CHATTERJI, P. C. 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


CHAUSSEPIED, M. 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 sc 


CHITTENDEN, D. M. II. 
Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 
W83-03795 5B 


CHOW, S. T. 
The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


CHRISTENSEN, V. 
Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 


and the 


Canada, 
W83-03840 5D 


CUMMING, R. B. 


CHRISTOPHER, S. A. 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


CHUL, T. W. 
Pollutant Loading Model for Highway — 
W83-03829 


CHUNG, S. O. 
Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 


CIVCO, D. L. 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


CLARK, C. S. 
Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


CLARK, D. M. 
The Mechanical and Electrical Aspects of the 
Remodeling of Kempton Park Works, 
W83-03586 8C 


CLARK, L. 
Organic Micropollutants in Effluent Recharge to 
Groundwater, 
W83-03553 5B 


CLARK, R. M. 
Predicting Future Water Demand, 
W83-03835 6D 


Research Needs for Water Supply Cost Estimat- 
ing, 
'W83-03648 6B 


CLOTHEIR, B. E. 
Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


COLLINS, R. 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 SA 


CONSOLE, E. 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


COOTE, D. R. 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


CORNEAU, D. G. M. 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 SE 


COUCHAT, P. 
Heavy Water Tracing of Soil-Water Transfers 
Under Irrigation, 
W83-03755 2G 


CROMARTIE, K. D. 
Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


CROMBIE-QUILTY, M. B. 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


CUMMING, R. B. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 





DAGAN, G. 


DAGAN, G. 
Statistical Analysis of Crop Yield Controlled 
Line-Source Irrigation, 
W83-03753 3F 


DAUGHERTY, L. A. 
Calculating the Depths of Soil Moisture Control 
Sections From Laboratory Data, 
W83-03780 2G 


DAVIS, G. J. 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


DAVIS, J. L. 
Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 
W83-03766 7B 


Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of Installa- 
tion and Configuration of Parallel Transmission 
Lines, 

W83-03806 7B 

DAVIS, J. M. 

Variations in Monthly Precipitation Over North 
Carolina, 

W83-03598 7C 


DAVIS, R. D. 
Influence of Micropollutants on Vegetation, 
W83-03552 


DAVIS, S. N. 
Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 
W83-03668 2F 


DIGIANO, F. A. 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 


Ponds, 
W83-03573 5D 
DOHRMAN, J. A. 


Source Protection - An Ounce of Prevention, 
W83-03627 5G 


DOWDING, M. R. 
The Mechanical and Electrical Aspects of the 
Remodeling of Kempton Park Works, 
W83-03586 8C 


DRAPER, D. W. 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


DRISCOLL, C. T. 

Caco3 Neutralization of Acidified Surface 
Waters, 

W83-03834 5G 


DUBE, S. K. 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


DUDA, A. M. 
Coastal Pollution from Septic Tank Drainfields, 
W83-03836 


DUGAN, G. L. 
Water Quality of Airport Storm Runoff, Phase 


W83-03688 5B 


DULLEA, M. A. 
Chlioramines - An Answer to the Trihalometh- 
ane Problem, 
W83-03625 SF 


DUNNICLIFF, J. 
Discussion: Long-Term Performance of Em- 
bankment Dam Instrumentation, 
W83-03642 8G 


PA-4 


DWORKIN, J. M. 
A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


EDER, B. K. 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 1C 


EDWARDS, G. L. 
Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
W83-03569 5D 


EGBUNIWE, N. 
Filtrability and Compressibility of Sludges, Part 


1, 
W83-03790 SE 


EGLOFF, D. A. 
Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
W83-03568 5F 


EKERN, P. C. 
Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


ELIA, V. J. 
Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


ELMALEH, S. 


Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 

W83-03531 5D 


ELRICK, D. E. 


Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 

W83-03749 2G 


ELZERMAN, A. W. 


Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 

W83-03700 s¢ 


Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


EMEL, J. L. 
A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


ENGLE, P. 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


ERICKSON, R. 
Levels of Nonpolar Organic Compounds in the 
Columbia Generating Station Cooling Pond, 
W83-03717 5C 


EVANS, D. D. 
Hydrologic Evaluation of Smali Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


FALTER, C. M. 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


FAN, P-F, 
Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


FAUST, C. R. 
Management Model for Power Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 
W83-03761 8A 


FAY, L. E. 
A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


FEHRENBACHER, J. B. 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


FERGUSON, H. 
Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 
W83-03769 2G 


FERRARA, R. A. 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 
W83-03573 5D 


FILIPPINI, M. G. 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


FISCHER, H. B. 
Currents in South San Francisco Bay, 
W83-03690 5B 


FISCHWASSER, K. 

Economical Water Use and Recovcry of Valua- 
ble Materials by Means of fon Exchangers in the 
Surface Finishing Industry (Wirtschaftliche 
Wasserverwendung Und Wertsioffruckgewin- 
nung Durch Ionenaustauscher In Der Oberfla- 
chenveredelnden Industrie), 

W83-03521 3E 


FLEMMING, H-C, 
Bacterial Growth on Ion Exchange Resin - In- 
vestigations with a Strong Cationic Exchanger. 
Part 1: Attachment and Distribution of Bacteria: 
Operational Possibilities of Supressing Bacterial 
Growth (Bakterienwachstum Auf Ionenaus- 
tauscher-Harz-Untersuchungen an Einem Stark 
Sauren Kationen-Austauscher. Teil 1: Anhaftung 
Und Verteilung Der Bakterien; Betriebliche 
Moglichkeiten Der Wachstums-Unterdruckung), 
W83-03507 5F 


FLINSPACH, D. 

Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


FLYNN, K. C. 
Here Comes the Water Bubble--Maybe, 
W83-03634 5G 


FOK, Y. S. 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 





FOLLIOTT, P. F. 
Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 


Sediment, 
W83-03732 2 
FORD, J. 1. 


Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


FOX, K. P. 
The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 8G 


FOY, G. 
Maintenance Dredging in the Port of Bristol, 
W83-03539 8C 


FRANZ, D. D. 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


FREVERT, T. 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns E Einfache 
Gleichgewic htsb Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 





ianz), 
W83-03514 2K 


C. A. 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


FRNKA, R. L. 
The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 
W83-03722 


FUJIMURA, F. N. 
Water Resources Bibliography of Hawaii, 
W83-03730 


FUQUA, B. D. 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


GALEZIEWSKI, T. M. 
Filtration of Primary Effluent, 
W83-03574 5D 


GARRETT, W. R. JR. 
Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 5C 


GEE, H. K. 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


GENOT, J. 
The Elimination of Mineral Micropollutants, 
W83-03556 


GHOSH, A. K. 
Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


GIAMBELLUCA, T. W. 
Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 
W83-03673 4B 


10C 


GIESECEE, J. 

Development of Suitable Closure S 

for Remote Controlled Ball Valves to Limit 

Water Hammer in Pipelines of the Zweckver- 

band neg eS has —— 

(Entwicklung Geeigneter Sc 
Druckstossbegranzung Bei Ferngesteuerten = 

gelschiebern In Den Fernwasserleitung Des 

Zweckverbandes Landeswasserversorgung 

Stuttgart), 

W83-03524 8C 


GILLEAN, J. I. 
Predicting Future Water Demand, 
W83-03835 6D 


GILMOUR, J. T. 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


GOBLET, C. 
The Elimination of Mineral a 
W83-03556 


GO D.R. 
Making Waves: Public Participation in State 
Water Planning, 
W83-03614 6F 


GOEL, D. K. 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


GOMEZ-FERRER, R. V. 
Salt Transport in the Lower South Platte River, 
W83-03718 5B 


GOODE, S. R. 
Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 SA 


GOODRICH, J. A. 
Predicting Future Water Demand, 
W83-03835 6D 


GORDON, C. C. 
A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 
W83-03617 5B 


GORDON, J. 
Wells Don’t Run Dry, 
W83-03810 3B 


GORDON, M.S. 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


GOSSETT, J. M. 
Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


GRAHAM, P. J. 

Enumeration of Chlorine-Damaged Fecal Coli- 
forms in Wastewater Effluents, 

W83-03632 5D 


GRANT, D. M. 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


GRASMICK, A. 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


GRAY, D. D. 
Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


HANDA, B. K. 


GREEN, R. E. 
Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 


shed, 
W83-03817 2G 


GREGORY, E. J. 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


GREIDER, T. R. 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


GRIFFIN, R. C. 
An Institutional Perspective on the Use of Natu- 
ral Resources and the Irrigation and Nitrate 
Contamination Problem, 
W83-03587 6B 


GRIGGS, A. A. 
Determination of Biomass MLVSS in Pact 
Sludges, 
W83-03570 5D 


GRIZZLE, J. M. 
Effects on Channel Catfish of High Nitrite Con- 
centrations That Occur in Fish Ponds, 
W83-03698 5C 


GROVES, F. R. JR. 
Waste Water Treatment by Ligand a 
W83-03706 


GRUBBS, R. B. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


GRZYBOWSKI, J. 
Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 SA 


GUIRAUD, A. 
Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 5F 


GUPTA, K. N. 
Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


HADJIPANOS, P. A. 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


HAJJAR, A. 
The Masonry Sewers of Aleppo, 
W83-03655 


HALLIDAY, M. C. 
Water Quality in the Firth of Forth, 
W83-03784 5D 


D.P. 
Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 
W83-03768 2G 


Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 

W83-03751 2G 


HANDA, B. K. 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 





HANKS, R. J. 


HANES, R. J. 
Statistical Analysis of Crop Yield Controlled 


Line-Source Irrigation, 

W83-03753 3F 
HANSON-WALTON, S. A. 

— Nonstructural Flood-Control Plan- 


W83-03831 6F 


HANVEY, W. H. 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


HARDEN, D. 
Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 
W83-03710 5D 


HARDER, F. J. 
Inquiry into Tax gains for Members of Partner- 
ships (Steuerliche Gewinnermittlung Bei Part- 
nerwerken), 
W83-03530 6C 


F.C. 

Evaporative Cooling by Mist and Sprinkle Irri- 

gation and Conserving Water in Vegetable Irri- 

gation in Arizona, 

W83-03729 3F 
HARRISON, R. M. 

Physico-Chemical Speciation of Selected Metals 

in the Treated Effluent of a Lead-Acid Battery 

Manufacturer and in the Receiving River, 

W83-03544 


HEDUIT, A. 
Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 
W83-03535 


HEGG, R. O. 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 5B 


HENDRICKS, D. W. 
Salt Transport in the Lower South Platte River, 
W83-03718 5B 


HERBERTSON, P. W. 
Salinity and Resource Development Problems in 
East Kent, 
W83-03645 6G 


R. O. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 5C 


HERSON, D. S. 
The Effect of Stress on Organisms in the Distri- 
bution System, 
W83-03602 5A 


HEY, R. 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 


HI 


CKEY, R. F. 
Effect of Polyelectrolytes on Biofilm —_ 
W83-03826 


D.R. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


HILL, R. L. 
A Permeameter Which Eliminates Boundary 
Flow Errors in Saturated Hydraulic Conductiv- 
ity Measurements, 
W83-03770 7B 


PA-6 


AUTHOR INDEX 


HIRSCH, M. S. 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


HOLBO, H. R. 
A Dew-Point Hygrometer for Field Use, 
W83-03796 7B 


HOLMES, R. N. 
Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


HOOPER, W. JR. 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


HOPKINS, L. D. 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 
W83-03580 6A 


HORLACHER, H. B. 

Development of Suitable Closure Specifications 
for Remote Controlled Ball Valves to Limit 
Water Hammer in Pipelines of the Zweckver- 
band Landeswasserversorgung Stuttgart 
(Entwicklung Geeigneter Schliessgesetze Zur 
Druckstossbegranzung Bei Ferngesteuerten Ku- 
gelschiebern In Den Fernwasserleitung Des 
Zweckverbandes Landeswasserversorgung 
Stuttgart), 

W83-03524 8C 


HORNE, A. J. 
Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 
W83-03837 SF 


HORNER, R. R. 
Pollutant Loading Model for Highway — 
W83-03829 


HOUCK, C, P. 
Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 5E 


HOUEIX, A. 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 5C 


HOULSBY, A. C. 
Discussion: Long-Term Performance of Em- 
bankment Dam Instrumentation, 
W83-03642 8G 


HUANG, C, P. 
Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


HUANG, J.C. 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 5D 


HUANG, J. Y. C. 

Variables Affecting Metal Removal from 
Sludge, 

W83-03581 SE 


HUBERT, P. 
A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 
W83-03584 5G 


HUBERT, W. H. 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 


80, 
W83-03743 5B 


HUCEKLE, H. F. 
Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 
zons, 
W83-03781 2G 


HUFFMAN, J. L. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


HULTMAN, B. 
Elimination of Organic Micropollutants, 
W83-03547 5D 


HUPPERT, H. E. 
Separation of Hydraulic Flow Over Topogra- 
phy, 
W83-03830 8B 


IDELOVITCH, E. 
Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 SE 


TYER, N. V. 
A Signal Recording and Printing System for 
Telemetering Raingauges, 
W83-03801 7B 


JACKSON, C. 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


JACQUEZ, R. B. 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


JANAUER, G. E. 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


JANOWICZ, J. R. 
Regional Flood Frequency Analysis for "a 
W83-03611 


JARMAN, M. C. 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


JARRELL, W. M. 
A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 3F 


JEPPSON, R. W. 
Hydraulics of Solving Unsteady Debris Flows, 
W83-03608 8B 


JOHNSON, J. 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 5A 


JOHNSON, L. M. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


JOHNSON, R. A. 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 





JOLLEY, R. L. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


JONES, D. D. 
Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


JONES, R. A. 
Guidelines for Sampling Ground Water, 
W83-03582 5A 


JOSSELYN, M. 
Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


JOYCE, T. W. 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 


JUDKINS, C. I. JR 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


KALLSEN, C. E. 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


KANE, D. L. 
Regional Flood Frequency Analysis for —_ 
W83-03611 


KARUK, B. P. 
Use of Natural Underground Reservoirs for 
Control of Surface Runoff, 
W83-03758 4B 


KAYNOR, E. R. 
Evaluation of Alternative Procedures for 
Review of Water Resources Research Ss 
W83-03600 


KEHEW,, A. E. 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


KEINATH, T. M. 
Clarification Failure Control Strategies, 
W83-03828 5D 


KENDRA, W. R. 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


KENNARD, W. C. 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


KERR, G. L. 
The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 1C 


KHAMBETE, N. N. 
Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


KINCANNON, D. F. 
Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 
W83-03550 5D 


Removal Mechanisms for Toxic Priority Pollut- 


ants, 
W83-03647 5D 


KING, L, D. 
A Permeameter Which Eliminates Boundary 
Flow Errors in Saturated Hydraulic Conductiv- 
ity Measurements, 
W83-03770 7B 


KINZIE, R. A. III 
Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


KISELEV, A. A. 
Combined Movement of Groundwaters and 
Moisture of the Zone of Aeration, 
W83-03542 2F 


KLING, G. F. 
Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 
W83-03768 2G 


Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 

W83-03751 2G 


KLONTZ, G. W. 
Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System Aq), 
W83-03685 


KLOOS, W. 
Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


INE, W. R. 
Effect of Mowing Height Upon Consumptive 
Water Use, Groundwater Recharge and Re- 
charge Quality from Bermudagrass Watered 
with Secondary Treated Effluent, 
W83-03816 4B 


KOCH, F. 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


KOPPER, M. 
Fine-Coal-Aided Centrifugal Dewatering of 
Waste Activated Sludge, 
W83-03659 SE 


KORTH, M. S. 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


KOWSAR, A. 
Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 
W83-03752 3B 
KRAYNICK, R. G. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


KRONE, R. B. 
Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


KROTHE, N. C. 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


KRUGER, W. 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 


KRYLOVA, I. N. 
Rate of Denitrification in Water Bodies of an 
Irrigation System and Soil of Rice Fields in the 
Kara Kalpuk ASSR, 
W83-03760 5B 


and the 


LAURIA, D. T. 


KUBUS, J. J. 
Monitoring Water Quality Parameters from Mu- 


SF 


Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


KULHAWY, F. H. 
Factors Affecting Stress Cell Measurements in 
Soil, 
W83-03657 8D 
KULIKOV, G. V 
Some Current Problems in Investigations of the 
Interaction of Subsurface and Surface Waters of 
the USSR, 
W83-03734 6D 


KULIN, G. 
Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


KUMAR, A. 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


KUNG, S. 
Water Conservation and Groundwater Re- 
charge on Eastern Long Island, 
W83-03703 2F 


KURENNOL, V. V. 
Some Current Problems in Investigations of the 
Interaction of Subsurface and Surface Waters of 
the USSR, 
W83-03734 6D 


KUSTER, K. 
The Biodegradation of BIS (Tributyltin) Oxide 
(TBTO) by Bilogical Sewage Treatment (Der 
Biologische Abbau Von  Tributylzinnoxid 
(TBTO) in Einer Belebtschl lage) 
W83-03506 5D 





KUZ™MIN, S. S. 
Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 5D 


LA MOTTA, E. J. 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


LABADIE, J. W. 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


LAQUIDARA, V. D. 
Clarification Failure Control Strategies, 
W83-03828 5D 


LARNICOL, J. 
Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 SF 


LARYEA, K. B. 
Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 
W83-03749 2G 


LAURIA, D. T. 


Research Needs for Capacity Planning, 
W83-03639 6D 


PA-7 





LAURITSEN, D. D. 


LAURITSEN, D. D. 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


LAWRENCE, G. A. 
Currents in South San Francisco Bay, 
W83-03690 5B 


LAXEN, D. P. H. 
Physico-Chemical Speciation of Selected Metals 
in the Treated Effluent of a Lead-Acid Battery 
Manufacturer and in the Receiving River, 
W83-03544 5B 


LAZARO, R. C. 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


LEE, E. K. L. 
Novel Composite Membranes, 
W83-03678 


LEE, G. F. 
Guidelines for Sampling Ground Wat-r, 
W83-03582 5A 


LEE, N. E. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


LEFOR, M. W. 
Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


LEMBI, C, A. 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 4A 


LEMBEKE, W. D. 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


LEMLEY, A. T. 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 SF 


LESTER, J. N. 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


LETEY, J. 
A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 3F 


LEWIS, L. R. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


LICHTIGFELD, S. 
The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


LINDLEY, K. L. 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


LITSTER, J. 
Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


PA-8 


R.L. 
Water Transfers from Agriculture to Industry: 
Two Utah Examples, 
W83-03821 6D 


LIU, C. C. K. 
Two-Dimensional Exponential Infiltration Equa- 
tions, 
W83-03663 2G 
LIU, Y. C. 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 


LLOYD, W. J. 
Growth of the Municipal Water System in 
Ciudad Juarez, Mexico, 
W83-03502 5F 


LOHANT, B. N. 
Establishing Water Quality Objectives and 
Emission Targets in Rivers, 
W83-03848 5G 


Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


Recent Developments on Stochastic Program- 
ming Model for Water Quality Management, 
W83-03846 5G 


Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


Water Quality Management in Asia: Basic Issues 
and Priorities, 
W83-03849 5G 


LOMAKIN, E. A. 
Numerical Modeling of Groundwater Flow 


Processes, 
W83-03771 2F 


LOMEN, D. O. 
Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


LONG, A. 
Stable Isotopic Investigation of the Ground 
Water Quality and Transport Systems in the 
Safford Valley, Arizona, 
W83-03674 2K 


LONSDALE, H. K. 
Novel Composite Membranes, 
W83-03678 3A 


LOVELL, W. H. 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


LOWRY, J. D. 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 5F 


LUCKNER, L. 

On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 5F 


LURKER, P. A. 
Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


LYMAN, L. 
Reservoir Eutrophication and Management, 
W83-03629 


LYSMER, J. 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


MACHESKY, M. L. 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


MACKAY, D. 
Nature and Origin of Micropollutants, 
W83-03555 5B 


MADDOCK, T. 
Management Model for Power Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 
W83-03761 8A 


MADDOCK, T. III 
A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


MALE, J. W. 
River Basin Water Quality Monitoring Network 
Design, 
W83-03593 5A 


MALONEY, M. T. 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


MANDAL, J. C. 
Path of a Vortex in a Semi-Infinite Region With 
a Streaming Motion along a Plane Wall Bound- 
ary Having a Semicircular Bay or Bulge, 
W83-03807 2E 


MANN, P. C. 
Water Pricing Research Needs, 
W83-03649 6C 


MAR, B. W. 
Pollutant Loading Model for Highway Runoff, 
W83-03829 5B 


MARSH, F. J. 
Second Row Molecular Orbital Calculations. 5. 
A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


MARTENS, C. S. 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 
aries, 
W83-03590 5B 


MARTIN, G. 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 sc 


MASSCHELEIN, W. J. 
The Elimination of Mineral Micropollutants, 
W83-03556 5D 


MATSON, E. A. 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


MATSUMOTO, J. 
Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 
W83-03541 5B 





MATSUMOTO, M. R. 
Filtration of Primary Effluent, 
W83-03574 5D 


MATSUNAGA, K. 
Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


MATTHEWS, J. E. 
Water Quality i in the Firth of Forth, 
W83-03784 5D 


MCARTHUR, R. E. 
Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 
W83-03721 4B 


MCARTHUR, T. 
Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System Cae 
W83-03685 


MCCANN, C. E. 
An Innovative Approach of Operating Rotating 
Biological Contactcr Using Pure Oxygen, 
W83-03666 


MCCREARY, J. J. 
The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 
W83-03624 SF 


MCCREARY, S. 

Legal and Institutional Constraints and Opportu- 
nities in Wetlands Enhancement, 

W83-03692 6E 


MCDONALD, W. 
The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 
W83-03722 


MCDOWELL, C. S. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


MCELIGOT, D. M. 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


MCLAUGHLIN, M. J. 
A Review of the Use of Dyes as Soil Water 
Tracers, 
W83-03736 2G 


MCLOUGHLIN, A. J. 
The Adsorption of Bovine Serum Albumin by 
Activated Sludge, 
W83-03533 5D 


MCNAIR, J. A. 
Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System — 
W83-03685 


MCQUEENEY, W. E. 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


MEANS, S. A. 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


MEDLEY, D. 
Removal Mechanisms for Toxic Priority Pollut- 


ants, 
W83-03647 5D 


MEJIA, L. H. 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


G. 
How Much Preventive Maintenance is too 
Much, 
W83-03638 5D 


MELMED, L. N. 
The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


MERCER, J. W. 
Management Model for Pcwer Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 
W83-03761 8A 


MICHLER, G. 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 


MIDDLEBROOKS, E. J. 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 
Ponds, 
W83-03573 5D 


MIESCIER, J. J. 
Enterococci and Other Microbial Indicators in 
Municipal Wastewater Effluents, 
W83-03551 5A 


MIKKELSEN, P. E. 
Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 
W83-03643 8G 


MILLER, K. J. 
Total Water Management--The Denver Story, 
W83-03746 5D 


MILLER, M. C. 
Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 


Dams, 
W83-03824 6G 


MILLER, M. H. 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


MILLER, S. B. 
A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


MIRONENKO, V. A. 
Numerical Modeling of Groundwater Flow 
Processes, 
W83-03771 2F 


MITCHELL, D. T. 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


MITCHELL, J. K. 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


MITSCH, B. F. 
A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 
W83-03714 5B 


MODESITT, D. E. 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 


MUSLU, Y. 


ment Requirements and Recovery of Plant Nu- 

trient Resources, 

W83-03665 5D 
MOHANTY, U. C. 

On the Role of Large Scale Energetics in the 

Onset and Maintenance of Summer Monsoon-- 

II: Moisture Budget, 

W83-03786 2B 


MOLDEN, D. J. 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


MONCUR, J. E. T. 
Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


MONTEITH, H. D. 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 SE 


MONTGOMERY, H. A. C. 
Use of Ferruginous Groundwaters to Augment 
Streamflow, 
W83-03577 5G 


MORIN, M. 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


MOTE, C. R. 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


MOUTONNET, P. 
Heavy Water Tracing of Soil-Water Transfers 
Under Irrigation, 
W83-03755 2G 


MOZLEY, S. C. 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


MULLER, H-D. 
Water pollution Due to Industrial Trout Produc- 
tion in Fish Farms (Gewasserbelastung Durch 
Industriemassige Forellenproduktion in Rinnen- 
anlagen), 
W83-03520 5B 


MURABAYASHL, E. T. 
Water Resources Bibliography of Hawaii, 


W83-03730 10C 


MURABYASHL, E. T. 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


MURASHKO, M. G. 
Calculations of Seepage Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 
W83-03757 2F 


MUSEN, H. L. 
Soybean Responses to Irrigation and Tillage on 
a Compacted Coastal Plains Soil, 
W83-03774 21 


MUSLJU, Y. 
Dispersion in the Inclined Plane Model of Trick- 
ling Filters, 
W83-03537 5D 





MUSTAPHA, N. 


MUSTAPHA, N. 
Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


MYA, M.S. 
Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


NABER, G. 
The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 5F 


NAGLER, B. E. 
Natural Gas Proves to be Economical for Pump- 
ing Water, 
W83-03715 8C 


NAKAMURA, K. 
Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 
W83-03541 5B 
NEGISHI, M. 
Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


NELSON, R. D. 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


NESTLER, W. 

On the Methodology of Design and Use of Mon- 
itoring and Control Programs for Groundwater 
Management Facilities (Zur Methodik Des Auf- 
baus Und Der Nutzung Von Kontroll- Und 
Steuerungsprogrammen Von Grundwasserfas- 
sungsanlagen), 

W83-03522 5F 


NG, T. L. 
The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


NICHOLS, V. 
Removal Mechanisms for Toxic Priority Pollut- 


ants, 
W83-03647 5D 


NOIKE, T. 
Oxidation of Ferrous Iron by Acidophilic Iron- 
Oxidizing Bacteria From a Stream Receiving 
Acid Mine Drainage, 
W83-03541 5B 


NOORDSIJ, A. 
Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


NORDLIE, K. J. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 a 


NOUTSOPOULOS, G. C. 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


O'BRIEN, J. E. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


O’*KEEFE, P. W. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


PA-10 


AUTHOR INDEX 


Ss. W. 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 4A 


ONUF, C. 
Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


ONYSKOW, L. P. 
Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


OVERCAMP, T. J. 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


PAERL, HANS W. 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 


N.C., 
W83-03566 5C 
PAETZOLD, R. F. 


Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 


zons, 
W83-03781 2G 
PALIN, A. T. 
New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 


and Combined Chlorine in Water, 
W83-03579 5A 


PAMPERL, M. A. 
Diatoms of Lake of the Ozarks, Missouri, 
W83-03723 2H 


PANDIT, A. 
A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 
W83-03672 5B 


PATHACK, B. M. R. 
An Analysis of Mauritian Winter Rainfall, 
W83-03787 


PEARCE, R. 

Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 

W83-03623 3c 


PELLENBARG, R. E. 
Silicones in Chesapeake Bay Sediments, 
W83-03804 5B 


PERRY, R. 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


PETERKA, J. J. 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


PETERSON-HOLM, N. 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


PHAMWON, S. 
A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 
W83-03596 6A 


PHILLIPS, R. E. 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4c 


PINEAU, M. 
Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 
W83-03839 5G 


PIRT, J. 
A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Frequency Procedures, 
W83-03656 2E 


PLACEK, T. D. 
Phase and Compression Behavior in Sedimenta- 
tion and Thickening of Liquid-Solid Suspen- 
sions, 
W83-03727 5D 


POELS, C. L. M. 
Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


POLLOCK, R. 
Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


PORTER, W. C. 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


POULIN, M. 
A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 
W83-03584 5G 


PRASAD, K. 
Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


PRASAD, S. N. 
Routing Graded Sediments in Streams: Applica- 
tions, 
W83-03832 2J 


Routing Graded Sediments in Streams: Formula- 
tions, 
W83-03833 2J 


PRATT, A. J. 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 


PREST, J. 
Sources of Trihalomethanes and Other C1 and 
C2 Halo-Organics in Potable Water, 
W83-03799 5F 


PRUTTON, D. R. 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


PUCCI, A. E. 
Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


QUENTIN, K-E. 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 





QUISENBERRY, V. L. 
Soybean Responses to Irrigation and Tillage on 
a Compacted Coastal Plains Soil, 
W83-03774 21 


RACAULT, Y. 

Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 
W83-03535 


RADECKI, A. 

Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in — 
W83-03794 5A 


RANDAZZ(, A. F. 
Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 


trict, 
W83-03670 2F 


RASMUSSEN, W. O. 
Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 
W83-03732 2J 


READ, P. A. 
Water = in the Firth of Forth, 
W83-037: 5D 


,R. 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


REES, J. F. 
Landfill Management and Leachate Quality, 
W83-03812 SE 


REGNIER, B. 
The Elimination of Mineral aecmnaanieal” 
W83-03556 


RENDALL, J. D. 
Caco3 Neutralization of Acidified Surface 


Waters, 

W83-03834 5G 
RENTON, J. J. 

Evaluation of Acid-Mine-Water Generation and 

Acid-Mine-Drainage Potential of Coal and Coal- 


Associated Rocks, 
W83-03820 5B 


REWKOWSKA, G. 
Isolation, Identification, and Determination of 


Polycyclic Aromatic Hydrocarbons in —— 
W83-03794 


RICCI, E. D. 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 


80, 
W83-03743 5B 


RICHARDT, P. 

Preferred Solutions and Development Trends 
for Wastewater Conveyance in Drainage Net- 
works (Vorzugslosungen Und Entwicklungsten- 
denzen Der Abwasserforderung in Entwasser- 
ungsnetzen), 

W83-03517 5D 


RILEY, M. B. 
1,2-Dibromo-3-Chloropropane 
Water in South Carolina, 1970-80, 
W83-03744 5B 


RINGUELET, R. 
Pollution of the Mediterranean Coastal Area (La 
Pollution Du Littoral De La Mediterranee), 
W83-03509 5D 


RIV’YER, I. K. 
Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 


Residues in 


RIVERA, J. R. 
The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 


W83-03624 SF 


ROBERTSON, T. M. 
A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 
W83-03783 2D 


ROBIN, M. J. L. 
Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 
W83-03749 2G 


ROBINSON, J. B. 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


ROBINSON, P. J. 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


RODRIGUEZ, S. A. 
Hydraulics of Solving Unsteady Debris Flows, 
W83-03608 8B 


ROHDE, E. 
Results of Lake Cleanup in the Order-Havel 
Catchment Areas (Ergebnisse Der Seesanierung 
Aus Dem Einzugsgebiet Der Wwd Order- 
Havel), 
W83-03516 5G 


ROHNER, M. 
Performance Improvement with Broad- 
Crowned Spillways (Leistungssteigerung Breitk- 
roniger Uberfalle), 
W83-03518 8A 


ROSS, D. S. 
Filtration of Primary Effluent, 
W83-03574 5D 


ROSSIN, A. C. 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


ROSSMILLER, R. L. 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


ROYER, J. P. 
State Options for Nonstructural Flood Risk 


Management, 
W83-03702 6F 


RUBIN, H. 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


RUSHTON, K. R. 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


RUSSELL, C. S. 
Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


RUTLEDGE, E. M. 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
'W83-03679 5D 


SACKINGER, C. T. 
RO vs. MSF for High-Capacity Seawater De- 
salination Plants, 
W83-03622 3A 


SCHEIRER, D. M. 


SAGE, A. L. III 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


SALEEMIL, A. R. 
Recent Developments on Stochastic Program- 


ming Model for Water Quality ss 
W83-03846 


SALES, A. 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


SALKER, D. G. 
A Question of Sampling, 
W83-03595 7B 


SAMMIS, T. W. 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


SANDERS, D. C. 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


SANDERS, T. G. 
Representative Sampling Location Criterion for 
Rivers, 
W83-03740 5A 
SANDERS, W. 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


SAPOZHNIKOYV, V. V. 
Hydrochemical Methods of Investigating Pro- 
duction and Destruction Processes in Natural 
Waters, 
W83-03756 2H 


SARALOV, A. L. 
Vertical Distribution of Zooplankton in the 
Mologa River in Winter, 
W83-03815 2H 


SARKER, R. P. 
Probability Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


SARRO, F. 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


SCHADLER, B. 

Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 

W83-03529 7B 


SCHAFRAN, G. C. 

Caco3 Neutralization of Acidified Surface 
Waters, 

W83-03834 5G 


SCHALSCHA, B. E. 
The Nitrogen Balance of Vegetable Crops Irri- 
gated with Untreated Effluent, 
W83-03745 5B 


SCHAUFELBERGER, W. 
The Weinzodl Power Plant on the Mur (Das 
Murkraftwerk Weinzodl), 
W83-03526 8A 


SCHEIRER, D. M. 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


PA-11 





SCHELL, D. M. 


SCHELL, D. M. 
Trophic Energetics in Arctic Freshwater Eco- 


systems, 
W83-03621 2L 


SCHMIDT, H. 
Results of Lake Cleanup in the Order-Havel 
Catchment Areas (Ergebnisse Der Seesanierung 
Aus Dem Einzugsgebiet Der Wwd Order- 
Havel), 
W83-03516 5G 


SCHRIMPFF, E. 

Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns L Einfache 
Gleichgewichtsberechnungen Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 

W83-03512 2K 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 
ianz), 

W83-03514 2K 


SCHUCHARD, K. M. 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


SCHUK, W. W. 
Evaluation of a Dissolved Oxygen Field Test 
Protocol, 
W83-03631 7B 


F. 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


SCHWINDT, F. J. 
Fffect of Seepage from Unlined Municipal 
waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


SCOTT, H. D. 
Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


SCOTTER, D. R. 
Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


SCOTTRON, V. E. 
River Management Research Needs, 
W83-03601 6B 


SEED, H. B. 
Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


SEN, A. K. 
Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


SERICANO, J. L. 
Cu, Cd and Zn in Blanca Bay Surface Sedi- 
ments, Argentina, 
W83-03802 5B 


PA-12 


SETTINE, R. L. 
Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 
W83-03726 5A 


SHAFER, M. 
Silica in Lakes: Nutrient Competition, Equilibri- 
um Reactions in Sediment Pore Waters, and 
Role in Metal Cycling, 
W83-03699 2H 


SHAIKH, A. U. 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


SHARMA, K. D. 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


SHAWCROSS, J. F. 
Increasing Rockport’s Water Supply, 
W83-03662 6D 


SHERARD, J. L. 
Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 
W83-03643 8G 


SHERRARD, J. H. 
Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
W83-03569 5D 


SHIBER, J. G. 
Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 


es, 
W83-03785 5B 


SHIMP, G. F. 
Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 
W83-03661 SE 


SHUBERT, L. E. 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 


holes, 
W83-03682 5B 


SILVERMAN, A. J. 
A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 
W83-03617 5B 


SIMPSON, C. M. 
A Study of Low Flows Using Data From the 
Severn and Trent Catchments. Part II: Flow 
Frequency Procedures, 
W23-03656 2E 


SIMPSON, E. S. 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


SINATRA, F. 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


SINGH, G. 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


SINHA, P. C. 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


SKAGGS, R. W. 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


SKAU, C. M. 
Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 
W83-03822 2A 


SKILLE, J. M. 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


SLADECKOVA, A. 
Biological Problems in Cooling Water Circula- 
tion (Biologische Probleme im Kuhlwasserkreis- 
lauf), 
W83-03528 5B 


SMITH, D. W. 
Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 
Canada, 
W83-03840 5D 


SMITH, E. J. 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


SMITH, M. 
Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


SMITH, R. M. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 

W83-03814 5A 


SMITH, S. R. 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 SA 


SOMERS, F. G. 
An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 E & 


SORENSEN, J. 
Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


SPANGLER, L. E. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


SPENCER, D. F. 
Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 
W83-03680 4A 


SPIRES, A. C. 
Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


STANDEN, D. A. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 5C 


STARK, J.C. 
A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 3F 





K. F. 
Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


STEENHUIS, T. S. 
Water Conservation and Groundwater Recharge 
on Eastern Long Island, 
W83-03703 2F 


STEIN, T. 
The Biodegradation of BIS (Tributyltin) Oxide 
(TBTO) by Bilogical Sewage Treatment (Der 
Biologische Abbau Von _ Tributylzinnoxid 
(TBTO) in Einer Belebtschl lage) 
W83-03506 5D 


Cc. H. 
Building Sewer Renovation--A Key to Success- 
ful I/I Control, 
W83-03747 5D 





D. 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


STIFTEL, B. 
Making Waves: Public Participation in State 
Water Planning, 
W83-03614 6F 


STOEVENER, H. H. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


STONE, K. L. 
Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


STONES, T. 
Removal of Phosphates, 
W83-03791 5D 


STOVER, E. L. 
Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 
W83-03550 5D 


Removal Mechanisms for Toxic Priority Pollut- 


ants, 
W83-03647 5D 


SULLIVAN, J. F. 
Impact of Snowmelt-Runoff from Agricultural 
Watersheds on Dissolved Oxygen, 
W83-03636 5B 


SULLIVAN, S. B. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


SUNADA, D. K. 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


SWANBACK, S. G. 
The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 
W83-03665 5D 


TALBOT, R. W. 
Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 
W83-03700 5C 


TANAKA, J. 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 SA 


TATE, C. H. 
The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 


TAVEAU, M. 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


TAYLOR, C. J. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


TCHOBANOGLOUS, G. 
Filtration of Primary Effluent, 
W83-03574 5D 


, L. A. 
Principles for Transboundary Groundwater Pol- 
lution Control, 
W83-03501 5G 


THOMAS, A. R. 
Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


THOMAS, G. W. 
Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


THOMPSON, J. E. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 
W83-03546 5D 


THORNE, C. 
Direct Measurements of Secondary Currents in 
Natural Meander (Direktmessung Von Sekun- 
darstromungen In Natuerlichen Maandern), 
W83-03525 2E 


THRAILKILL, J. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


THUROW, C. 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


TIPPETS, R. 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


TIRSCH, F. S. 
River Basin Water Quality Monitoring Network 
Design, 
W83-03593 SA 


TOMLINSON, L. M. 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


TOOKOS, I. 
Pilot Plant Experiments on the Physico-Chemi- 
cal Treatment of Meat Processing Effluents, 
W83-03792 5D 


TOPP, G. C. 
Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 
W83-03766 7B 


Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of Installa- 
tion and Configuration of Parallel Transmission 
Lines, 

W83-03806 7B 


VIAL, J. 


TRICARD, D. 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


TRUSCHEL, A. D. 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


TSAI, C. F. 
Instream Flow Requirements for Fish and Fish- 
eries in Maryland, 
W83-03776 2E 


TSANG, C. F. 
Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


TUTTLE, M. E. 
Novel Composite Membranes, 
W83-03678 3A 


TYAGL, A. K. 
Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 
W83-03607 5B 


UCHTMANN, D. L. 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


UDLUFT, P. 
Hydrogeochemical Investigations with Regard 
to the Origin of Heavy Metals in Groundwater 
(Hydrogeochemische Untersuchungen Zur Her- 
kunft Von Schwermetallen Im Grundwasser), 
W83-03511 2K 


UNGER, P. W. 
Surface Soil Physical Properties After 36 Years 
of Cropping to Winter Wheat, 
W83-03805 2J 


URISH, D. W. 
Analysis of Critical Water Problems in the 
Northeastern United States to Determine Essen- 
tial Research Requirements, 
W83-03592 6B 


VAIDYA, R. 
Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 
W83-03606 6A 


VAN DER GAAG, M. A. 
Methodology of Research Concerning Micro- 
pollutants: Biological Tests, 
W83-03554 5A 


VANGANTI, N. S. 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


VAVILIN, V. A. 
Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 5D 


VERGARA, F. I. 
The Nitrogen Balance of Vegetable Crops Irri- 
gated with Untreated Effluent, 
W83-03745 5B 


VIAL, J. 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 





VILLENEUVE, J. P. 


J.P. 
Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 
W83-03839 5G 

VINCENT, C. L. 

Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


VINCENT, W. F 
Factors Controlling Phytoplankton in Lake 
Vanda (77 Degrees S), 
W83-03838 2H 


VIVIERS, J. M. P. 
Harvesting of Algae Grown on Raw a 
W83-03737 


VOMOCIL, J. A. 
Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 
W83-03768 2G 


Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 

W83-03751 2G 


WACHS, A. M. 
Magnesium Recycling by Carbonation and Cen- 
trifugation of High-Lime Wastewater Sludge, 
W83-03660 SE 


WACHS, B. 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 5C 


WADE, J.C. 
Water and Energy Conservation in Irrigated 
Agriculture: An Arid Area Technological and 
Economic Case Study, 
W83-03773 3F 


WAGNER, R. 
Investigation of the Solidification of Wastewater 
Concentrates with Inorganic Binding Agents 
(Untersuchungen Uber die Verfestigung von 
Abwasserkonzentraten mit Anorganischen Bin- 
demitteln), 
W83-03505 SE 


WALSKI, T. 
Using Water Distribution System Models, 
W83-03641 


WANG, L. 
— — Removal Options for Lake 


Com: 
W83-03793 5D 


WANG, W. M. 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


WARD, A. D. 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4c 


WARNER, J. W. 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


WARRICK, A. W. 
Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 
WATLING, H. R. 
Metal Surveys in South African Estuaries V. 


Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


PA-14 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


WATLING, R. J. 
Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 


Metal Surveys in South African Estuaries VI. 
Sundays River, 
W83-03739 5B 


WATSON, P. G. 
Water Quality in the Firth of Forth, 
W83-03784 5D 


WATTS, F. C. 
Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 
zons, 
W83-03781 2G 


WEBBER, M. D. 
Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 5E 


WEEKS, K. G. 
Conservation Aspects of Two River Improve- 
ment Schemes in the River Thames Catchment, 
W83-03646 4A 


WEILAND, R. H. 
Column Design for Recovery of NH3 and CO2 
from Wastewater in a Urea Plant, 
W83-03748 5D 


WELLER, W. A. JR. 
Factors Affecting Stress Cell Measurements in 
Soil, 
W83-03657 8D 
WELLS, L. G. 
Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


WESCHE, T. A. 
The Snowy Range Observatory: Climatological 
and Streamflow Data Report 1982, 
W83-03675 7C 


WEST, J. W. 
The History of Waste Detection in Severn-Trent 
Water Authority’s Derwent Division, 
W83-03654 5F 


WHITE, J. R. 

Caco3 Neutralization of Acidified Surface 
Waters, 

W83-03834 5G 


WHITE, R. E. 
Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


WHITTAKER, G. W. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


WILEY, M. L. 
Instream Flow Requirements for Fish and Fish- 
eries in Maryland, 
W83-03776 2E 


WILSON, T. M. 
Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 
Carolina, 
W83-03733 2F 


WIRTH, P. K. 
Activated Carbon for Treatment of Cadmium 
Wastewater, 
'W83-03825 5D 


WITHERSPOON, A. M. 
Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 


WONG, B. 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
i 


lems, 
W83-03580 6A 


WOZNIAK, D. J. 

Variables Affecting Metal Removal from 
Sludge, 

W83-03581 5E 


WRIGHT, W. R. 
Land Application of Sewage Sludge Landfill 
Leachate, 
W83-03563 SE 


WURTSBAUGH, W. A. 
Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 
W83-03837 5F 


WUSCHANSKY, B. 
Development and Construction of a Stationary 
Measuring System for Limnological Observa- 
tions on the Ammersee (Entwicklung Und Bau 
Eines Stationaren Messsystems Fur Limnolo- 
gische Beobachtungen Auf Dem Ammersee), 
W83-03527 7B 


YAMADA, R. 
Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


YANG, F. C. 
Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


YOUNG, D. W. 
Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


YRJANAINEN, G. 
Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


ZAISS, U. 
Coliphages and Coliform Bacteriain Running 
Waters of Different Quality (Coliphagen und 
Coliforme Bakterien in Fliessgewassern Unters- 
chiedlicher Gute), 
W83-03513 5A 


ZEDLER, J. 
Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


ZENTNER, J. 
Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


ZIBERT, A. A. 
Simplified Mathematical Model of Unsteady 
Flow in Complex Channel Systems, 
W83-03759 8B 


ZIELINSKI, P. B. 
A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


ZIEMANN, P. 
Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 





ZIKOPOULOS, J. N. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


ZISCHKE, J. A. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 5C 


ZITRIDES, T. G. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


ZITTA, V. L. 
The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 
W83-03722 6D 


ZOBECK, T. M. 


ZLOTNIK, V. A. 


Calculations of Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 


W83-03757 2F 


ZOBECK, T. M. 


Calculating the Depths of Soil Moisture Control 
Sections From Laboratory Data, 


W83-03780 2G 








AGRICULTURAL RESEARCH 
ORGANIZATION, BET-DAGAN (ISRAEL). 
VOLCANI CENTER. 

Statistical Analysis of Crop Yield Controlled 

Line-Source Irrigation, 

W83-03753 3F 


AIR FORCE OCCUPATIONAL AND 
ENVIRONMENTAL HEALTH LAB., BROOKS 
AFB, TX. 
Atmospheric Release of Chlorinated Organic 
Compounds from the Activated Sludge Process, 
W83-03583 5D 


AKADEMIA MEDYCZNA, GDANSK 
(POLAND). DEPT. OF PHYSICAL 
CHEMISTRY. 
Isolation, Identification, and Determination of 
Polycyclic Aromatic Hydrocarbons in Sewage, 
W83-03794 SA 


AKADEMIYA NAUK SSSR, MOSCOW. INST. 
VODNYKH PROBLEM. 
Comparative Evaluation of Mathematical 
Models Used for Calculating Biological Filters, 
W83-03735 5D 


AKRON UNIV., OH. DEPT. OF CIVIL 
ENGINEERING. 
Determination of Biomass MLVSS in Pact 
Sludges, 
W83-03570 5D 


ALABAMA UNIV. IN BIRMINGHAM. DEPT. 
OF BIOLOGY. 
Biological Treatment of Cyanide in High- 
Strength Coke-Plant Wastewater, 
W83-03697 5D 


Adaptation of an Activated Sludge Process to 
the Treatment of Coke-Plant Wastewater Con- 
taining High Levels of Cyanide, 

W83-03710 5D 


ALABAMA UNIV. IN BIRMINGHAM. DEPT. 
OF CHEMISTRY. 
Sampling and Analysis of Industrial Benthic Po- 
lynuclear Aromatic Hydrocarbons in Industrial- 
ized Urban Watersheds, 
W83-03726 5A 


ALASKA UNIV., FAIRBANKS. DEPT. OF 
ENGINEERING. 
Use of Hydrocyclones to Treat Seafood-Proc- 
essing Wastewaters, 
W83-03572 5D 


ALASKA UNIV., FAIRBANKS. INST. OF 
WATER RESOURCES. 
Regional Flood Frequency Analysis for Alaska, 
W83-03611 2E 


Trophic Energetics in Arctic Freshwater Eco- 
systems, 
W83-03621 2L 


ALBERTA UNIV., EDMONTON. DEPT. OF 
CIVIL ENGINEERING. 
Innovative Approaches to Sewage Collection, 
Treatment, and Disposal: Practices in Northern 


Canada, 
W83-03840 5D 


ALL-UNION RESEARCH INST. OF MARINE 
FISHERIES AND OCEANOGRAPHY, 
MOSCOW (USSR). 
Hydrochemical Methods of Investigating Pro- 
duction and Destruction Processes in Natural 
Waters, 
W83-03756 2H 


AMERICAN PLANNING ASSOCIATION, 
CHICAGO, IL. 
Water Conservation in Residential Develop- 
ment: Land-Use Techniques, 
W83-03716 3D 


ORGANIZATIONAL INDEX 


ARIZONA UNIV., TUCSON. 
Water and Energy Conservation in Irrigated 
Agriculture: An Arid Area Technological and 
Economic Case Study, 
W83-03773 3F 


ARIZONA UNIV., TUCSON. DEPT. OF 
HYDROLOGY AND WATER RESOURCES. 
Estimating Mixing in Aquifers by Temperature 
Distribution, 
W83-03605 2F 


Hydrologic Evaluation of Small Impoundments 
in Arid and Semiarid Regions, 
W83-03667 6G 


Measurement, Prediction, and Hazard Evalua- 
tion of Earth Fissuring and Subsidence Due to 
Ground-Water Overdraft, 

W83-03668 2F 


Stable Isotopic Investigation of the Ground 
Water Quality and Transport Systems in the 
Safford Valley, Arizona, 

W83-03674 2K 


A Comparative Evaluation of Ground-Water 
Management Techniques, 
W83-03704 4B 


Management Model for Power Production 
From a Geothermal Field: 1. Hot Water Reser- 
voir and Power Plant Model, 

W83-03761 8A 


ARIZONA UNIV., TUCSON. DEPT. OF 
MATHEMATICS. 
Trickle Irrigation - Modeling Water and Solutes, 
W83-03777 2G 


ARIZONA UNIV., TUCSON. DEPT. OF 
PLANT SCIENCES. 
Effect of Mowing Height Upon Consumptive 
Water Use, Groundwater Recharge and Re- 
charge Quality from Bermudagrass Watered 
with Secondary Treated Effluent, 
W83-03816 4B 


ARIZONA UNIV., TUCSON. SCHOOL OF 
RENEWABLE NATURAL RESOURCES. 
Simulation of Nutrient, Microorganism, and 
Heavy Metal Transport Capacity of Suspended 
Sediment, 
W83-03732 23 


ARIZONA WATER RESOURCES RESEARCH 
CENTER, TUCSON. 
Evaporative Cooling by Mist and Sprinkle Irri- 
gation and Conserving Water in Vegetable Irri- 
gation in Arizona, 
W83-03729 3F 


ARKANSAS STATE UNIV., STATE 
UNIVERSITY. DEPT. OF CHEMISTRY. 
Factors Affecting the Soluble-Suspended Distri- 
bution of Strontium-90 and Cesium-137 in Dar- 
danelle Reservoir, Arkansas, 
W83-03795 5B 


ARKANSAS UNIV. AT LITTLE ROCK. DEPT. 
OF CHEMISTRY. 
A Systematic Study to Reduce Trihalomethane 
Precursors in Little Rock Drinking Water by 
Combined Alum Coagulation/Powdered Acti- 
vated Carbon Treatment, 
W83-03683 5F 


ARKANSAS UNIV. AT MONTICELLO. DEPT. 
OF NATURAL SCIENCES, 
The Effects of Forest Harvest on Water Quality 
and Aquatic Life (Phase I), 
W83-03686 4D 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. 
OF AGRONOMY. 
A Survey of Soils Irrigated With Arkansas 
River Water, 
W83-03589 3C 


Disposal of Household Wastewater in Soils of 
High Stone Content, 
W83-03679 5D 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. 
OF GEOLOGY. 
Chemistry of the Springs of the Ozark Moun- 
tains, Northwestern Arkansas, 
W83-03707 2K 


ARMY ENGINEER WATERWAYS 

EXPERIMENT STATION, VICKSBURG, MS. 
Using Water Distribution System Models, 
W83-03641 8B 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). 
Strategies for Water Quality Management in the 
Chao Phraya River in Thailand, 
W83-03845 5G 


Recent Developments on Stochastic Program- 
ming Model for Water Quality Management, 
W83-03846 5G 


Modelling a River Water Quality System: A 
Case Study of Tanshui River in Taiwan, 
W83-03847 5G 


Water Quality Management in Asia: Basic Issues 
and Priorities, 
W83-03849 5G 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). DIV. OF ENVIRONMENTAL 
ENGINEERING. 
Indices for Water Quality Assessment in Rivers: 
A Case Study of the Linggi River in Malaysia, 
W83-03844 5A 


Establishing Water Quality Objectives and 
Emission Targets in Rivers, 
W83-03848 5G 


AUBURN UNIV., AL. DEPT. OF CHEMICAL 
ENGINEERING. 
Phase and Compression Behavior in Sedimenta- 
tion and Thickening of Liquid-Solid Suspen- 
sions, 
W83-03727 5D 


AUBURN UNIV., AL. DEPT. OF FISHERIES 
AND ALLIED AQUACULTURES. 
Effects on Channel Catfish of High Nitrite Con- 
centrations That Occur in Fish Ponds, 
W83-03698 sc 


Toxic Effects of Nitrite on Channel Catfish, 
W83-03709 5C 


BAYERISCHES LANDESAMT FUER 
WASSERWIRTSCHAFT, MUNICH 
(GERMANY, F.R.). 
Concentration of Heavy Metals in Fishes from 
the River Danube (Schwermetallgehalt von Fis- 
chen aus der Donau), 
W83-03504 5C 


BAYREUTH UNIV. (GERMANY, F.R.). 

LEHRSUHL FUER HYDROLOGIE. 
Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia/F. R. G. 1. Simple Methods for Calculat- 
ing ‘Acidic Aggressiveness’ and Carbonate Dis- 
solution Tendency (Kalk-Kohlensaure- 
Gleicgewicht in Oberflachennahen Grundwas- 
sern Nordostbayerns 1. Einfache 
Glei hg: wichtsberech g Zur ‘Saur- 
eaggfressivitat’ Und Kalklosungstendenz), 
W83-03512 2K 








OR-1 





ORGANIZATIONAL INDEX 


BAYREUTH UNIV. (GERMANY, F.R.). LEHRSUHL FUER HYDROLOGIE. 


Carbonic Acid-Calcium Carbonate Equilibrium 
in Surface Groundwaters of Northeastern Ba- 
varia. II. Spatial and Temporal Variances (Kalk 
-Kohlensaure Gleichgewicht in Oberflachenna- 
hen Grundwassern Nordostbayerns. II. Zur Hy- 
drochemischen Raumlichen Und Zeitlichen Var- 


ianz), 
W83-03514 2K 


BEND RESEARCH, INC., OR. 
Industrial Water Reuse with Coupled-Transport 
Membranes, 
W83-03604 5D 


Novel Composite Membranes, 
W83-03678 3A 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
An Improved Understanding of Flow in a Lime- 
stone Aquifer Using Field Evidence and Math- 
ematical Models, 
W83-03578 2F 


BLACK AND VEATCH, DENVER, CO. 
Development of a Regional Sludge Dewatering 
Facility Using Pressure Filters, 

W83-03661 5E 


BLATCHLEY ASSOCIATES, INC., DENVER, 
co. 
Discussion: Residential Water Conservation, 

W83-03658 3D 


BODENSEE-WASSERVERSORGUNG, 
STUTTGART (GERMANY, F.R.). 
The Mid-Term Extension Program for the Bo- 
densee-Wasserversorgung (Der Mittelfristige 
Ausbau Der Bodensee-Wasserversorgung), 
W83-03523 


BURNS AND MCDONNELL. KANSAS CITY, 
MO. 
Industrial Wastewater Pretreatment Standards-- 
A Local Approach, 
W83-03765 6F 


CALIFORNIA COASTAL COMMISSION, SAN 
FRANCISCO, 
Development of Regional Wetland Restoration 
Goals: Coastal Wetlands, 
W83-03691 6G 


CALIFORNIA UNIV., BERKELEY. 

HYDRAULIC ENGINEERING LAB. 
Currents in South San Francisco Bay, 
W83-03690 


CALIFORNIA UNIV., BERKELEY. 
LAWRENCE BERKELEY LAB. 
Injection and Thermal Breakthrough in Frac- 
tured Geothermal Reservoirs, 
W83-03585 2F 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING. 

Filtration of Primary Effluent, 

W83-03574 5D 


Engineering Wetlands: Circulation, Sedimenta- 
tion, and Water Quality, 
W83-03693 2L 


CALIFORNIA UNIV., DAVIS. DIV. OF 
ENVIRONMENTAL STUDIES. 
Effect of Copper on Nitrogen Fixation and 
Growth of Blue-Green Algae in Natural Plank- 
ton Associations, 
W83-03837 5F 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
A Modified Line Source Sprinkler Technique 
for Continuous-Variable Leaching Studies, 
W83-03767 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
APPLIED MATHEMATICS AND 
THEORETICAL PHYSICS. 

Separation of Hydraulic Flow Over Topogra- 

phy, 

W83-03830 8B 


CAMP, DRESSER AND MCKEE, INC., 
ANNANDALE, VA. 
Interactive Nonstructural Flood-Control Plan- 
ning, 
W83-03831 6F 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Discussion of: Industrial Wastes as Carbon 
Sources in Biological Denitrification, 
W83-03576 5D 


Assessment of Heavy Metals and PCBs at 
Sludge Application Sites, 
W83-03633 SE 


Discussion: Flow Resistance in Coarse Gravel 
Bed Rivers, 
W83-03644 8B 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF CHEMICAL ENGINEERING. 
A Dynamic Model of the High-Rate Algal-Bac- 
terial Wastewater Treatment Pond, 
W83-03534 5D 


CATANIA UNIV. (ITALY). IST. DI BIOLOGIA 
GENERALE. 
Heavy Metal Distribution in Sediments from the 
Gulf of Catania (Italy), 
W83-03803 5B 


CEA CENTRE D’ETUDES NUCLEAIRES DE 
CADARACHE, SAINT-PAUL-LES-DURANCE 
(FRANCE). SERVICE DE RADIO- 
AGRONOMIE. 

Heavy Water Tracing of Soil-Water Transfers 

Under Irrigation, 

W83-03755 2G 


CENTRAL ARID ZONE RESEARCH INST., 
JODHPUR (INDIA). 
A Severe Flood in Luni Basin, Western Raja- 
sthan During July 1979--A Case Study, 
W83-03808 2E 


CENTRAL ARID ZONE RESEARCH INST., 
JODHPUR (INDIA). DIV. OF BASIC 
RESOURCES STUDIES. 
Agro-Ecological Regions of Western Rajasthan, 
W83-03850 2A 


CENTRAL GROUNDWATER BOARD, 
LUCKNOW (INDIA). 
Chemical Composition of Rain Water Over 
Lucknow in 1980, 
W83-03809 2K 


CENTRAL SCIENTIFIC-RESEARCH INST. OF 
MULTIPURPOSE USE OF WATER 
RESOURCES (USSR). 
Calculations of Seepage Losses of Water Bodies 
Under the Effect of Infiltration Intakes, 
W83-03757 2F 


CENTRE NATIONAL DE MACHINISME 

AGRICOLE DU GENIE RURAL, DES EAUX 

ET DES FORETS, PARIS (FRANCE). 
Tests on Aerators: Conclusions Drawn From 
500 Clean Water Tests Conducted in 200 Differ- 
ent Sewage Treatment Plants - I Test Procedure 
(Essais D’Aerateurs Enseignements Tires De 500 
Essais En Eu Clair Effectues Dans 200 Stations 
D’Epuration Differentes - I Methodologie), 
W83-03535 5D 


CENTRE OCEANOLOGIQUE DE BRETAGNE, 
BREST (FRANCE). 
Toxicity of Organolead Compounds: Study of 
Bacterial Inactivation by Measurement of ATP 
(Approche De La Toxicite Des Organo Plombs 
Etude De L’Inactivation Bacterienne Par Me- 
sures D’ATP), 
W83-03510 5C 


CH2M/HILL, DENVER, CO. WATER 
ENGINEERING DEPT. 
Total Water Management--The Denver Story, 
W83-03746 5D 


CHILE UNIV., SANTIAGO. DEPT. OF 
INORGANIC AND ANALYTICAL 
CHEMISTRY. 

The Nitrogen Balance of Vegetable Crops Irri- 

gated with Untreated Effluent, 

W83-03745 5B 


CINCINNATI UNIV., OH. DEPT. OF 
BIOLOGICAL SCIENCES. 
Macroinvertebrate Colonization of Multiplate 
Samplers in the Ohio River: The Effect of 
Dams, 
W83-03824 6G 


CLARKSON COLL. OF TECHNOLOGY, 
POTSDAM, NY. DEPT. OF CHEMICAL 
ENGINEERING. 

Column Design for Recovery of NH3 and CO2 

from Wastewater in a Urea Plant, 

W83-03748 5D 


CLEMSON UNIV., SC 
Displacement of Recreational Users Between 
the Lower St. Croix and Upper Mississippi 
Rivers, 
W83-03842 6D 


CLEMSON UNIV., SC. DEPT. OF 

AGRICULTURAL ENGINEERING. 
Animal Feedlot Runoff in the Piedmont, 
W83-03775 


CLEMSON UNIV., SC. DEPT. OF 
AGRONOMY AND SOILS. 
Soybean Responses to Irrigation and Tillage on 
a Compacted Coastal Plains Soil, 
W83-03774 21 


CLEMSON UNIV., SC. DEPT. OF CIVIL 
ENGINEERING. 
A Study of the Occurrence of Hydrogen Sulfide 
in Sewers in the Piedmont Area of South Caroli- 


na, 
W83-03671 8G 


A Finite Element Model to Predict the Flow of 
Underground Contaminants Due to Leakage of 
Chemical and/or Radioactive Material From a 
Buried Containment, 

W83-03672 5B 


CLEMSON UNIV., SC. DEPT. OF 
ECONOMICS. 
The Estimation and Application of the Demand 
for Discharge Within the Context of Water 
Quality Management Systems, 
W83-03701 6F 


CLEMSON UNIV., SC, DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 
Solubilization Rate of Atmospheric Particulate 
Matter and Impact on Water Quality, 
W83-03677 5B 


Effects of Acid Deposition (Rain) on a Piedmont 
Aquatic Ecosystem: Acid Inputs, Neutralization, 
and pH Changes, 

W83-03700 sc 





Clarification Failure Control Strategies, 
W83-03828 5D 


CLEMSON UNIV., SC. DEPT. OF PLANT 
PATHOLOGY AND PHYSIOLOGY. 
1,2-Dibromo-3-Chloropropane Residues in 
Water in South Carolina, 1970-80, 
W83-03744 5B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Artificial Groundwater Recharge, San Luis 
Valley, Colorado, 
W83-03562 4B 


A River Basin Network Model for Conjunctive 
Use of Surface and Groundwater: Program 
CONSIM, 

W83-03596 6A 


Salt Transport in the Lower South Platte River, 
W83-03718 


Representative Sampling Location Criterion for 
Rivers, 
W83-03740 5A 


COMPAGNIE GENERALE DES EAUX, PARIS 
(FRANCE). 
Methodology for Determining the Presence and 
Origin of Organic Micropollutants, 
W83-03548 5F 


COMPAGNIE INTERCOMMUNALE 
BRUXELLOISE DES EAUX (BELGIUM). 
The Elimination of Mineral Micropollutants, 
W83-03556 5D 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
Acid Rain: Sources and Effects in Connecticut 
Report of the Acid Rain Task Force, 
W83-03561 2K 


CONNECTICUT UNIV., STORRS. INST. OF 
WATER RESOURCES, 
Investigation of Polycyclic Aromatic Hydrocar- 
bons in Water Systems, 
W83-03591 5A 


River Management Research Needs, 
W83-03601 6B 


Analysis of Coastal Marsh Ecosystems: Effects 
of Tides on Vegetational Change, 
W83-03708 2L 


CORNELL UNIV. AGRICULTURAL 
EXPERIMENT STATION, ITHACA, NY. 
DEPT. OF AGRICULTURAL ECONOMICS, 
Stated Financing Policies of Government Agen- 
cies and the Experience of Rural Water Supply 
Systems, 
W83-03606 6A 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Anaerobic Digestion of Waste Activated Sludge, 
W83-03827 5D 


CORNELL UNIV., ITHACA, NY. LAB. OF 
SOIL MICROBIOLOGY. 
Effect of Simulated Acid Precipitation on Algal 
Fixation of Nitrogen and Carbon Dicxide in 
Forest Soils, 
W83-03797 5C 


DELAWARE UNIV., NEWARK. 
Activated Carbon for Treatment of Cadmium 
Wastewater, 
W83-03825 5D 


DELAWARE UNIV., NEWARK. SCHOOL OF 
LIFE AND HEALTH SCIENCES. 
The Effect of Stress on Organisms in the Distri- 
bution System, 
W83-03602 5A 


ORGANIZATIONAL INDEX 


GUELPH UNIV. (ONTARIO). DEPT. OF LAND RESOURCE SCIENCE. 


An Evaluation of Seashore Mallow, Kosteletz- 
kya Virginica (L.) Presl., as a Potential New 
Crop Which Can Be Grown in Brackish Water, 
W83-03618 3C 


DELTA CHEMICALS, INC., SEARSPORT, ME. 
Chloramines - An Answer to the Trihalometh- 
ane Problem, 

W83-03625 SF 


DEPARTMENT OF AGRICULTURE, OTTAWA 
(ONTARIO). LAND RESOURCE RESEARCH 
INST. 
Electromagnetic Determination of Soil Water 
Content Using TDR: I. Applications to Wetting 
Fronts and Steep Gradients, 
W83-03766 7B 


Electromagnetic Determination of Soil Water 
Content Using TDR: II. Evaluation of Installa- 
tion and Configuration of Parallel Transmission 
Lines, 

W83-03806 7B 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, TAUPO (NEW 
ZEALAND). ECOLOGY DIV. 

Factors Controlling Phytoplankton in Lake 

Vanda (77 Degrees S), 

W83-03838 2H 


DEPARTMENT OF SCIENTIFIC SERVICES, 
SINGAPORE. 
The Biodegradation of N-Methyl-2-Pyrrolidone 
in Water by Sewage Bacteria, 
W83-03538 5D 


DU PONT DE NEMOURS (E.I.) AND CO., 
WILMINGTON, DE. 
RO vs. MSF ‘for High-Capacity Seawater De- 
salination Plants, 
W83-03622 3A 


DUFRESNE-HENRY, INC., CONCORD, MA. 
Engineering and Ramifications of 
Groundwater Contamination - A Case Study, 
W83-03626 5G 


DUFRESNE-HENRY, INC., NORTH 

SPRINGFIELD, VT. SOLID WASTE DEPT. 
Source Protection - An Ounce of Prevention, 
W83-03627 5G 


DUKE UNIV., DURHAM, NC, SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 

State Options for Nonstructural Flood Risk 

Management, 

W83-03702 6F 


EAST CAROLINA UNIV., GREENVILLE, NC. 
DEPT. OF BIOLOGY. 
Biogeochemistry of the Sediments of the Pam- 
lico and Neuse River Estuaries, North Carolina, 
W83-03620 2L 


Significance of Floodplain Sediments in Nutrient 
Exchange Between a Stream and its Floodplain, 
W83-03724 2H 


ECOLE NATIONALE SUPERIEURE DES 
MINES DE PARIS, FONTAINEBLEAU 
(FRANCE). CENTRE D’INFORMATION 
GEOLOGIQUE. 
A Method To Compute River Heating - Appli- 
cation to the Management of Thermal Loadings 
to the Rhine River (Une Methode De Calcul De 
L’Echauffement Des Rivieres - Application a La 
Gestion Des Rejets Themiques Au Rhin), 
W83-03584 5G 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SW: TZERLAND). 
VERSUCHSANSTALT FUER WASSERBAU, 
HYDROLOGIE UND GLAZIOLOGIE. 
Automatic Determination of Snow Cover 
(Schneedecke Automatisch Erfasst), 
W83-03529 7B 


ENGINEERING-SCIENCE, INC., ARCADIA, 
CA. 

The Sewers of Aleppo, 

W83-03655 5D 


ENVIRO ENTERPRISES, INC., SALT LAKE 
CITY, UT. 
Fine-Coal-Aided Centrifugal Dewatering of 
Waste Activated Sludge, 
W83-03659 SE 


ENVIRONMENTAL POLLUTION RESEARCH 
MITO 


Organically-Bound Copper in Lake and River 
Waters in Japan, 
W83-03536 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Research Needs for Water Supply Cost Estimat- 


ing, 
W83-03648 6B 


ESCUELA POLITECNICA NACIONAL, 
QUITO (ECUADOR). 
Effect of Polyelectrolytes on Biofilm Growth, 
W83-03826 5D 


ETHYL CORP., BATON ROUGE, LA. 
Variables Affecting Metal Removal from 
Sludge, 
W83-03581 SE 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
CIVIL ENGINEERING. 
Movement of Salt and Hazardous Contaminants 
in Groundwater Systems, 
W83-03619 5B 


FLORIDA WATER RESOURCES RESEARCH 
CENTER, GAINESVILLE. 
The Reactions of Chlorine Disinfectant With 
Organics Adsorbed on Granular Activated 
Carbon, 
W83-03624 SF 


Mineralogical Model of the Floridan Aquifer in 
the Southwest Florida Water Management Dis- 
trict, 

W83-03670 2F 


The Effect of Excess and Limited Soil Moisture 
on Nitrogen Fixation of Several Leguminous 
Crops, 

W83-03687 21 


FLOW LABS., INC., INGLEWOOD, CA. 
ENVIRNMENTAL CULTURES DIV. 
Discussion of: Effect of a Bacterial Culture 
Product on Biological Kinetics, 
W83-03571 5D 


FOOD AND DRUG ADMINISTRATION, 
DAVISVILLE, RI. SHELLFISH SANITATION 
BRANCH. 

Enterococci and Other Microbial Indicators in 

Municipal Wastewater Effluents, 

W83-03551 5A 


GEOMET TECHNOLOGIES, INC., 
ROCKVILLE, MD. 
Managing the Risk and Liability of Toxic Con- 
tamination of Water Supply, 
W83-03630 6F 


GUELPH UNIV. (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE. 
Hydrodynamic Dispersion Involving Cationic 
Adsorption During Unsaturated, Transient 
Water Flow in Soil, 
W83-03749 2G 


OR-3 





ORGANIZATIONAL INDEX 


GUELPH UNIV. (ONTARIO). DEPT. OF LAND RESOURCE SCIENCE. 


Agriculture and Water Quality in the Canadian 
Great Lakes Basin: III. Phosphorus, 
W83-03841 5B 


GUILFORD COLL., GREENSBORO, NC. 
DEPT. OF GEOLOGY AND EARTH 
SCIENCES. 
Geophysical Mapping Techniques for Ground- 
water Availability, Central Piedmont Province, 
North Carolina, 
W83-03612 3B 


HALEY AND ALDRICH, INC., CAMBRIDGE, 
MA. 
Factors Affecting Stress Cell Measurements in 


Soil, 
W83-03657 8D 


HARDING-LAWSON ASSOCIATES, NOVATO, 
CA, 


Dynamic Analysis of Earth Dams in Three Di- 
mensions, 
W83-03651 8D 


HAWAII UNIV. AT MANOA, HONOLULU. 
Water Resources Bibliography of Hawaii, 
W83-03730 10C 

HAWAII UNIV. AT MANOA, HONOLULU. 

WATER RESOURCES RESEARCH CENTER. 
Water Balance of the Pearl Harbor-Honolulu 
Basin, Hawaii, 1946-1975, 

W83-03673 4B 


Population Biology in Small Hawaiian Streams, 
W83-03676 6G 


Water Quality of Airport Storm Runoff, Phase 
W83-03688 5B 


Efficient Pricing and Financing of Urban Water: 
The Role of Development Charges, 
W83-03689 6C 


Mineralogy of Sediments in Three Estuaries on 
Oahu, Hawaii, 
W83-03728 2L 


Stream-Water Storage in the Ocean Using an 
Impermeable Membrane, 
W83-03772 3B 


Water Rights, Water Regulation, 
‘Taking Issue’ in Hawaii, 
W83-03779 6E 


and the 


Soil Parameters and Sampling Scheme for Char- 
acterizing Soil Hydraulic Properties of a Water- 
shed, 

W83-03817 2G 


HIRSCH AND CO., SAN DIEGO, CA. 
Innovative Technology Recycles Waste. 
W83-03545 5D 


IDAHO UNIV., MOSCOW. COLL, OF 
FORESTRY, WILDLIFE AND RANGE 
SCIENCES. 
The Fate, Distribution and Limnological Effects 
of Volcanic Tephra in the St. Joe and Coeur 
D’Alene River Deltas of Lake Coeur D’Alene, 
Idaho, 
W83-03597 5B 


Aquaculture Techniques: A Computer Simula- 
tion of an Intensive Fish Culture System (Aqua), 
W83-03685 81 
ILLINOIS UNIV. AT THE MEDICAL 
CENTER, CHICAGO. SCHOOL OF PUBLIC 
HEALTH. 

Enumeration of Chlorine-Damaged Fecal Colli- 

forms in Wastewater Effluents, 

W83-03632 5D 
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ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRICULTURAL ECONOMICS, 
Administrative Coordination in the Implementa- 
tion of Agricultural Nonpoint Pollution Con- 
trols, 
W83-03559 6E 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Dredged Sediment for Agriculture: Lake Para- 
dise, Mattoon, Illinois, 
W83-03558 3F 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRONOMY. 
A ‘Micro-Lysimter’ Method for Determining 
Evaporation From Bare Soil: Description and 
Laboratory Evaluation, 
W83-03783 2D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF LANDSCAPE ARCHITECTURE, 
URBAN, AND REGIONAL PLANNING. 
Generating Alternative Solutions for Dynamic 
Programming Models of Water Resources Prob- 
lems, 
W83-03580 6A 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 
Removal of Nitrilotriacetic Acid During Pri- 
mary Sedimentation and Its Effect on Metal 
Removal, 
W83-03813 5D 


INDIAN INST. OF TECH., NEW DELHI. 
CENTRE FOR ATMOSPHERIC AND FLUIDS 
SCIENCES. 
On the Role of Large Scale Energetics in the 
Onset and Maintenance of Summer Monsoon-- 
II: Moisture Budget, 
W83-03786 2B 


INSPECTORAT CANTONNAL DES EAUX, 
LAUSANNE (SWITZERLAND). 
Evolution of Nitrate Concentrations in Ground- 
water in the Middle Vaud Region (Switzerland) 
(Evolution Des Concentrations en Nitrates Des 
Eaux Souterraines Du Moyen-Pays Vaudois), 
W83-03508 5B 


INSTITUT FUER WASSERWIRTSCHAFT, 
BERLIN (GERMANY, F.R.). 
Studies on the Soil Application Treatment of 
Coking Plant Wastewater (Untersuchungen Zur 
Bodenbehandlung Von Kokereiabwasser), 
W83-03519 5D 


INSTITUT NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Mathematical Model for Management of Water 
Quality in Rivers: Application to the Yamaska 
River (Modele Mathematique De Gestion De La 
Qualite De L’Eau En Riviere: Application a La 
Riviere Yamaska), 
W83-03839 5G 


INSTITUT PASTEUR DE LYON (FRANCE). 
LAB. DE TOXICOLOGIE, 
Survey of Trihalomethane Levels in Rhone-Alps 
Water Supplies. Estimates on the Formation of 
Chloroform in Wastewater Treatment Plants 
and Swimming Pools, 
W83-03540 5B 


INSTITUTO ARGENTINO DE 
OCEANOGRAFIA, BUENOS AIRES. LAB. DE 
QUIMICA MARINA. 

Cu, Cd and Zn in Blanca Bay Surface Sedi- 

ments, Argentina, 

W83-03802 5B 


IOWA COOPERATIVE FISHERY RESEARCH 
UNIT, AMES. 
Factors Influencing Dieldrin and DDT Residues 
in Carp from the Des Moines River, Iowa, 1977- 


W83-03743 5B 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Technology Transfer Program: Urban Storm- 
water Management Implementation in Iowa, 
W83-03696 4A 


ISTANBUL UNIV. (TURKEY). FEN 
FAKULTESI. 
Environmental Limiting Factors Affecting the 
Growth and Spread of Chalcalburnus Tarichi 
(Pall. 1881) (Pisces: Cyprinidae) in Burdur Lake 
(Die Umweltfaktoren, Die Die Verbreitung Und 
Entwicklung Von Chalcalburnus Tarichi (Pall. 
1881) (Pisces: Cyprinidae) in Burdur-See Be- 
grenzen), 
W83-03543 5C 


JOHANNESBURG CITY HEALTH DEPT. 
LABS. (SOUTH AFRICA). 
The Suitability of M-Endo-LES Agar for Total 
Coliform Counts by Membrane Filtration, 
W83-03762 5A 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 

A Research Agenda for Municipal Water 

Demand Forecasting, 

W83-03640 6D 


KENTUCKY WATER RESOURCES 
RESEARCH INST., LEXINGTON. 
Studies in Dye-Tracing Techniques and Karst 
Hydrogeology, 
W83-03599 5B 


Predicting Infiltration and Surface Runoff from 
Reconstructed Spoils and Soils, 
W83-03610 4C 


Movement of Bacteria Through Macropores to 
Ground Water, 
W83-03705 5B 


KEURINGSINSTITUUT VOOR 
WATERLEIDINGARTIKELEN, RIJSWIJK 
(NETHERLANDS). 

Methodology of Research Concerning Micro- 

pollutants: Biological Tests, 

W83-03554 5A 


LAGUNA LAKE DEVELOPMENT 
AUTHORITY, MANILA (PHILIPPINES). 
ENVIRONMENTAL PROTECTION DIV. 
The Comprehensive Water Quality Management 
Program for the Laguna De Bay in the Philip- 
pines, 
W83-03843 5G 


LENINGRAD MINING INST. (USSR). 
Numerical Modeling of Groundwater Flow 
Processes, 

W83-03771 2F 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMICAL ENGINEERING. 
Waste Water Treatment by Ligand Exchange, 
W83-03706 5D 


LYCOTT ENVIRONMENTAL RESEARCH, 
INC., SOUTHBRIDGE, MA. 
Reservoir Eutrophication and Management, 
W83-03629 5G 





MAINE UNIV. AT ORONO. COLL. OF 
EDUCATION. 
Teacher’s Resource Guide on Acidic Precipita- 
tion with Laboratory Activities, 
W83-03565 2K 


MAINE UNIV. AT ORONO. DEPT. OF CIVIL 
ENGINEERING. 
Removal of Radon from Water Using Granular 
Activated Carbon Adsorption, 
W83-03564 SF 


MARYLAND UNIV., SOLOMONS. 
CHESAPEAKE BIOLOGICAL LAB. 
Instream Flow Requirements for Fish and Fish- 
eries in Maryland, 
W83-03776 2E 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF CIVIL ENGINEERING. 
River Basin Water Quality Monitoring Network 


Design, 
W83-03593 5A 


MASSACHUSETTS UNIV., AMHERST. 

WATER RESOURCES RESEARCH CENTER. 
Evaluation of Alternative Procedures for 
Review of Water Resources Research Proposals, 
W83-03600 9D 


MASSEY UNIV., PALMERSTON NORTH 
(NEW ZEALAND). DEPT. OF SOIL SCIENCE. 
Constant-Flux Infiltration From a Hemispherical 
Cavity, 
W83-03782 2G 


METCALF AND EDDY, INC., BOSTON, MA. 
Increasing Rockport’s Water Supply, 
W83-03662 6D 


METEOROLOGICAL OFFICE, CALCUTTA 
(INDIA). 
Path of a Vortex in a Semi-Infinite Region With 
a Streaming Motion along a Plane Wall Bound- 
ary Having a Semicircular Bay or Bulge. 
W83-03807 2E 


METEOROLOGICAL OFFICE, PATNA 
(INDIA). 
Hydrometeorological Study of Severe Rain- 
storms of North Bihar, 
W83-03788 2B 


METEOROLOGICAL OFFICE, POONA 


(INDIA). 
Probabiliity Analysis of Short Period Rainfall in 
Dry Farming Tract in India, 
W83-03800 2B 


A Signal Recording and Printing System for 
Telemetering Raingauges, 
W83-03801 7B 


METEOROLOGICAL SERVICE, VACOAS 
(MAURITIUS). 
An Analysis of Mauritian Winter Rainfall, 
W83-03787 2B 


MINISTERE DE LA SANTE ET DE LA 

SECURITE PARIS (FRANCE) 
Sanitary Monitoring of Seawater in Bathing 
Areas of France (Surveillance Sanitaire Des 
Eaux De Baignade En Mer En France), 
W83-03515 5G 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. DEPT. OF CIVIL ENGINEERING. 
The Feasibility of Engineering-Economic-Man- 
agement Alternatives for Meeting Water De- 
mands in Tupelo-Lee County, Mississippi, 
W83-03722 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. WATER RESOURCES RESEARCH 


INST. 
Legal Analysis of the Lee County Water Supply 
Problem, 
W83-03720 6E 


ORGANIZATIONAL INDEX 


NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF BOTANY. 


Institutional Framework for Conjunction Use of 
Surface and Groundwater in Tupelo-Lee 
County, Mississippi: Phase II, 

W83-03721 4B 


MISSOURI UNIV.-COLUMBIA. DIV. OF 
BIOLOGICAL SCIENCES. 
Diatoms of Lake of the Ozarks, Missouri, 
W83-03723 


MISSOURI UNIV.-ROLLA. DEPT. OF CIVIL 
ENGINEERING. 
Preliminary Evaluation of the Pretreatment of 
Fuel Alcohol Fermentation Stillage Through an 
Anaerobic Filter, 
W83-03664 5D 


The Use of Field Crop Residues for Sand Filter 
Modification of Small Community Wastewater 
Stabilization Ponds to Meet Secondary Treat- 
ment Requirements and Recovery of Plant Nu- 
trient Resources, 

W83-03665 5D 


MISSOURI WATER RESOURCES RESEARCH 
CENTER, COLUMBIA. 
An Innovative Approach of Operating Rotating 
Biological Contactor Using Pure Oxygen, 
W83-03666 


MONTANA AGRICULTURAL EXPERIMENT 
STATION, BOZEMAN. 
Salt Status of Glacial Till Soils of North-Central 
Montana as Affected by the Crop-Fallow 
System of Dryland Farming, 
W83-03769 2G 


MONTANA UNIV., MISSOULA. DEPT. OF 
BOTANY. 
A Preliminary Investigation Into the Use of 
Crayfish as a Sensitive Species to Pollutants in 
the Clark Fork River Near Missoula, MT, 
W83-03617 


MONTGOMERY (JAMES M.), INC., 
PASADENA, CA. 
The Interior Surface of Galvanized Steel Pipe: 
A Potential Factor in Corrosion Resistance, 
W83-03650 8G 


MONTPELLIER-2 UNIV. (FRANCE). LAB. DE 
GENIE CHIMIQUE, TRAITMENT ET 
EPURATION DES EAUX. 
Hydrocarbon Removal in a Three-Phase Fluid- 
ized Experimental Bed and Modelling of the 
Process (Epuration Hydrocarbonne en Couche 
Fluidisee Triphasique Etude Experimentale et 
Modelisation), 
W83-03531 5D 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. 

Predicting Future Water Demand, 

W83-03835 6D 


NAPIER COLL., EDINBURGH (SCOTLAND). 
DEPT. OF BIOLOGICAL SCIENCES. 

Water Quality in the Firth of Forth, 

W83-03784 5D 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC. NATIONAL 
ENGINEERING LAB. 

Evaluation of a Dissolved Oxygen Field Test 

Protocol, 

W83-03631 7B 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Harvesting of Algae Grown on Raw Sewage, 
W83-03737 5D 


NATIONAL TECHNICAL UNIV., ATHENS 
(GREECE). APPLIED HYDRAULICS LAB. 
Discussion: Boundary Shear in Smooth and 
Rough Channels, 
W83-03652 8B 


NAVAL RESEARCH LAB., WASHINGTON, 
DC. 
Silicones in Chesapeake Bay Sediments, 

W83-03804 5B 


NEEDHAM PUBLIC WORKS DEPT., MA. 
Natural Gas Proves to be Economical for Pump- 
ing Water, 

W83-03715 8C 


NEVADA UNIV. SYSTEM, RENO. DESERT 
RESEARCH INST. 
A Parametric Model for Peak Flow Prediction 
in Ungaged Ephemeral Watersheds, 
W83-03778 2A 


Relationships Among Precipitation, Snowmelt, 
Subsurface Flow, Groundwater Recharge, and 
Streamflow Generation in the Clear Creek Wa- 
tershed, Eastern Sierra Nevada, 

W83-03822 2A 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Water-Use Production Functions of Selected 
Agronomic Crops in Northwestern New 
Mexico, Phase II, 
W83-03560 2D 


NEW YORK STATE COLL. OF 
AGRICULTURE AND LIFE SCIENCES, 
ITHACA. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Water Conservation and Groundwater Recharge 

on Eastern Long Island, 

W83-03703 2F 


NEW YORK STATE COLL. OF HUMAN 
ECOLOGY, ITHACA. DEPT. OF DESIGN AND 
ENVIRONMENTAL ANALYSIS. 
An Investigation of the Chemistry of Degrada- 
tion of Pesticides and Other Serious Organic 
Contaminants in Drinking Water for Application 
to Domestic and Community Water Supplies, 
W83-03725 5F 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. 
2,3,7,8-Tetrachlorodibenzo-p-Dioxin in Sedi- 
ment Samples From Love Canal Storm Sewers 
and Creeks, 
W83-03814 5A 


NEWCASTLE AND GATESHEAD WATER 
CO., NEWCASTLE-UPON-TYNE (ENGLAND). 
New Correction Procedures for Chromate Inter- 
ference in the DPD Method for Residual Free 
and Combined Chlorine in Water, 
W83-03579 5A 


NIGERIA UNIV., NSUKKA. 
Filtrability and Compressibility of Sludges, Part 


W83-03790 ; SE 
NORDOSTSCHWEIZERISCHE KRAFTWERKE 
A.G., BADEN. 

Inquiry into Tax gains for Members of Partner- 

ships (Steuerliche Gewinnermittlung Bei Part- 

nerwerken), 

W83-03530 6C 


NORTH CAROLINA DEPT. OF NATURAL 
RESOURCES AND COMMUNITY 
DEVELOPMENT, RALEIGH. 
Coastal Pollution from Septic Tank Drainfields, 
W83-03836 5B 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF BOTANY. 
Nutrient and Multi-Species Criteria Standard for 
the Chowan River, North Carolina, 
W83-03623 5C 
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NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF HORTICULTURAL SCIENCE. 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF HORTICULTURAL 


SCIENCE. 
Growth, Development, and Root Quality of 
Sweet Potato as Influenced by Soil Warming, 
W83-03615 3C 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF MARINE, EARTH AND 
ATMOSPHERIC SCIENCES. 
Ground Water Yields and Availability in Frac- 
tured Crystalline Rocks, Wake County, North 


Carolina, 
W83-03733 2F 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF SOIL SCIENCE. 
A Permeameter Which Eliminates Boundary 
Flow Errors in Saturated Hydraulic Conductiv- 
ity Measurements, 
W83-03770 7B 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF WOOD AND PAPER 
SCIENCE. 
Enzymatic Pretreatment of Pulp Mill Effluents 
Prior to Decolorization by Lime Precipitation, 
W83-03603 5D 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF ZOOLOGY. 
The Freshwater Asian Clam (Corbicula Flu- 
minea) as a Factor Affecting Nutrient Cycling in 
the Chowan River, N.C., 
W83-03588 5B 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. 
Variations in Monthly Precipitation Over North 
Carolina, 
W83-03598 7C 


NORTH CAROLINA UNIV, AT CHAPEL 
HILL. DEPT. OF CITY AND REGIONAL 
PLANNING. 

Making Waves: Public Participation in State 

Water Planning, 

W83-03614 6F 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Discussion of: Ammonia Nitrogen Removal in 
Facultative Wastewater Stabilization Ponds and 
Nitrogen Dynamics in Waste Stabilization 


Ponds, 
W83-03573 5D 


Research Needs for Capacity Planning, 
W83-03639 6D 


Kinetics of Phosphorus Uptake in the Chowan 
River, North Carolina, 
W83-03711 5B 


Nitrogen Fixation and Denitrification in the 
Pamlico River, North Carolina, 
W83-03712 5B 


The Effects of Bottom Water Anoxia on Benth- 
nic Nutrient Flux Rates in the Pamlico River, 
W83-03713 5C 


A Study of Radium-226 and Radon-222 Concen- 
tration in Ground Water Near a Phosphate 
Mining and Manufacturing Facility with Em- 
phasis on the Hydrogeologic Characteristics of 
the Area, 

W83-03714 5B 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF GEOLOGY. 
Sources and Fates of Sedimentary Organic 
Matter in the White Oak and Neuse River Estu- 


aries, 
W83-03590 5B 
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NORTH CAROLINA UNIV. AT CHAPEL 
HILL. INST. OF MARINE SCIENCES. 
Factors Regulating Nuisance Blue-Green Algal 
Bloom Potentials in the Lower Neuse River, 


N.C., 

W83-03566 5C 
NORTH DAKOTA STATE UNIV., FARGO. 
DEPT. OF CHEMISTRY. 

Second Row Molecular Orbital Calculations. 5. 


A Minimal Basis Indo for Na-Cl, 
W83-03613 1B 


NORTH DAKOTA STATE UNIV., FARGO. 
DEPT. OF ZOOLOGY. 
Seasonal Losses of N sub 2, H sub 2S and CH 
sub 4 from Sediments to the Atmosphere from 
Wetlands in the Arrowwood National Wildlife 
Refuge, North Dakota, 
W83-03719 5A 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF BIOLOGY. 
Fate of Herbicides in Groundwater and Surface 
Runoff and Their Biotic Effects on Prairie Pot- 
holes, 
W83-03682 5B 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF GEOLOGY. 
Effect of Seepage from Unlined Municipal 
Waste Stabilization Lagoons on Chemical Qual- 
ity of Groundwater in Shallow Aquifers, 
W83-03731 5B 


NOVA SCOTIA DEPT. OF MUNICIPAL 
AFFAIRS, HALIFAX. COMMUNITY 
PLANNING DIV. 
Alternative Wastewater Management Strategies 
for Rural and Urban-Fringe Communities, 
W83-03823 5D 


OAK RIDGE NATIONAL LAB., TN. 
Micropollutants Produced by Disinfection of 
Wastewater Effluents, 

W83-03546 5D 


OAKLAND COUNTY DRAIN 

COMMISSIONER’S OFFICE, PONTIAC, MI. 
Lake Weir Designed to Resist Ice Damage, 
W83-03681 8A 


OHIO AGRICULTURAL RESEARCH AND 
DEVELOPMENT CENTER, WOOSTER. 
Calculating the Depths of Soil Moisture Control 
Sections From Laboratory Data, 
W83-03780 2G 


OKLAHOMA STATE UNIV., STILLWATER. 
SCHOOL OF CIVIL ENGINEERING. 
Biological Treatability of Specific Organic Com- 
pounds Found in Chemical Industry 
Wastewaters, 
W83-03550 5D 


Impact of Artificial Recharge on Groundwater 
Quality of Gypsum Aquifer in Harmon County, 
Oklahoma, 

W83-03607 5B 


Removal Mechanisms for Toxic Priority Pollut- 
ants, 
W83-03647 5D 


OREGON STATE UNIV., CORVALLIS. 
AGRICULTURAL EXPERIMENT STATION. 
Perched Water Tables on Hillsides in Western 
Oregon: II. Preferential Downslope Movement 
of Water and Anions, 
W83-03751 2G 


Perched Water Tables on Hillsides in Western 
Oregon: I. Some Factors Affecting Their Devel- 
opment and Longevity, 

W83-03768 2G 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF AGRICULTURAL AND RESOURCE 
ECONOMICS. 
Water Rights Transfers: A Legal, Economic, 
and Informational Analysis of Water in Oregon, 
W83-03594 6E 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOREST ENGINEERING. 
A Dew-Point Hygrometer for Field Use, 
W83-03796 7B 


PIRNIE (MALCOLM), INC., NEWPORT 
NEWS, VA. 
Measurement and Validity of Oxygen Uptake as 
an Activated Sludge Process Control Parameter, 
'W83-03569 5D 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
Metal Surveys in South African Estuaries VI. 
Sundays River, 

W83-03739 5B 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
DEPT. OF ZOOLOGY. 
Metal Surveys in South African Estuaries V. 
Kromme and Gamtoos River (St. Francis Bay), 
W83-03738 5B 


PURDUE UNIV., LAFAYETTE, IN. 
AGRICULTURAL EXPERIMENT STATION. 
Parameters for Describing Soil Detachment Due 
to Single Waterdrop Impact, 
W83-03750 2J 


PURDUE UNIV., LAFAYETTE, IN. WATER 
RESOURCES RESEARCH CENTER. 
The Impact of Urbanization on a Flood-Plain 
Aquifer: Bloomington, Indiana, 
W83-03609 5B 


Integration of Management Methods with the 
Life Cycle and Ecology of the Filamentous 
Alga, Pithophora, 

W83-03680 4A 


Occurrence Probabilities of Antecedent Mois- 
ture Condition Classes in Indiana, 
W83-03818 2A 


Total Organic Halogen (TOX) Concentrations 
in the West Lafayette Wastewater Treatment 
Plant Effluent and the Wabash River, 

W83-03819 SE 


QUEENSLAND INST. OF TECH., BRISBANE 
(AUSTRALIA). 
Discussion: Minimum Specific Energy in Com- 
pound Open Channel, 
W83-03653 8B 


RESEARCH INST. OF FORESTS AND 
RANGELANDS, TEHRAN (IRAN). 
Water Harvesting for Afforestation: III. De- 
pendence of Tree Growth on Amount and Dis- 
tribution of Precipitation, 
W83-03752 3B 


RESOURCES FOR THE FUTURE, INC., 
WASHINGTON, DC. 
Economic Research Needs Relevant to Im- 
proved Drinking Water Quality, 
W83-03637 6B 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF PLANT AND SOIL SCIENCE, 
Land Application of Sewage Sludge Landfill 
Leachate, 


W83-03563 SE 





RHODE ISLAND UNIV., KINGSTON. WATER 
RESOURCES CENTER. 
Analysis of Critical Water Problems in the 
Northeastern United States to Determine Essen- 
tial Research Requirements, 
W83-03592 6B 


SAINT OLAF COLL., NORTHFIELD, MN. 
DEPT. OF BIOLOGY. 
Acidification Effects on Macroinvertebrates and 
Fathead Minnows (Pimephales Promelas) in 
Outdoor Experimental Channels, 
W83-03532 sc 


SAN DIEGO STATE UNIV., CA. 
Restoration Techniques, Research, and Monitor- 
ing: Vegetation, 
W83-03694 2L 


SERVICOS DE ENGENHARIA EMILIO 
BAUMGART LTD., BELO HORIZONTE 
(BRAZIL). 

Treatment of Raw Wastewater Overflows by 

Dissolved-Air Flotation, 

W83-03575 5D 


SHIBER CONSULTANTS, SAFAT (KUWAIT). 
Plastic Pellets on Spain’s ‘Costa Del Sol’ Beach- 


es, 
W83-03785 5B 


SLOPE INDICATOR CO., SEATTLE, WA. 
Discussion: Piezometers in Earth Dam Impervi- 
ous Sections, 

W83-03643 8G 


SOIL AND IRRIGATION RESEARCH INST., 
PRETORIA (SOUTH AFRICA). DEPT. OF 
AGRICULTURE AND FISHERIES. 

A Review of the Use of Dyes as Soil Water 


Tracers, 
W83-03736 2G 


SOIL CONSERVATION SERVICE, 
FL, 


GAINESVILLE, 
Field Vs. Laboratory Determined Hydraulic 
Conductivities of Some Slowly Permeable Hori- 


zons, 
W83-03781 2G 


SORENSEN (JENS) AND ASSOCIATES, SAN 
DIEGO, CA. 
Towards an Overall Strategy in Designing Wet- 
land Restorations, 
W83-03695 4D 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF CHEMISTRY. 
Development of a Chemical Analysis for Ultra- 
trace Arsenic in Water, 
W83-03567 5A 


SOUTHWEST MISSOURI STATE UNIV., 

SPRINGFIELD. DEPT. OF AGRICULTURE. 
Optimum Water Use In Fruit Crop Production, 
W83-03669 3F 


STICHTING VOOR BODEMKARTERING, 
WAGENINGEN (NETHERLANDS). 
Measuring the Hydraulic Conductivity of Soil 
Horizons With Continuous Macropores, 
W83-03754 2G 


STROH BREWERY CO., DETROIT, MI. 
Monitoring Water Quality Parameters from Mu- 
nicipal Water Intakes, 
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